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AND CONVERGENCE OF THE OCULAR AXES 
IN THE INCREASE OF MYOPIA. 


By Proressor FOERSTER, or BreEsLAvu. 


Translated by J. A. SPALDING, M.D., Portland, Maine. 


HE fact so frequently proved in Germany that at 

least one half of all the senior students in the uni- 
versities are myopic, leads at once to the conclusion that at 
least one half of all the judges, lawyers, higher government 
officials, teachers, physicians, theologians, an enormous 
proportion of engineers, educated gentlemen, and officers of 
the army and navy are sure to be affected with short sight. 
This condition of affairs can only be looked upon asa public 
calamity, particularly when we remember that myopia at 
the best only remains stationary, whilst it is frequently 
progressive, but never retrogressive. Opinions in regard to 
the original cause and the subsidiary agencies are still 
widely divergent. But it is only by correct knowledge of 
the causes that we can be of any use in the prevention of 
the disease.’ The agencies that are chiefly complained of : 
insufficient illumination of the school-rooms, inferior school- 
desks, bad paper and defectively printed books, writing on 
the flat, dirty slates, etc.:—we will consider all these as 
“ distant causes ’"—cannot per se be regarded as responsible 
for the production of myopia, for between the badly-con- 
structed school-desks, the insufficient illumination, etc., and 
the elongation of the antero-posterior axis of the eyeball, 





1 I must premise, however, that I am inclined to believe that there are geneti- 
cally different types of myopia. This paper will simply discuss myopia as 
acquired or increased by improper use of the eyes. 
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there lies a broad and deep chasm, across which no trust- 
worthy bridge has as yet been built. 

No one will be so bold as to assert that these “ distant 
causes’ directly elongate the visual axis. They are only 
at fault in so far as they favor an incorrect position of the 
body, too great approach of the eyes to the book in read- 
ing and writing, (an excessively short object-distance,) but 
between this incorrect position of the student’s body and 
the elongation of the eyeball there is the same broad chasm 
as before. How then does the incorrect position of the 
body produce any elongation of the visual axes? This 
question we shall look at further on. But first, let us make 
a few general remarks on the distant causes as a whole. 

Although I have not the faintest intention of opposing 
the present agitation in favor of improved illumination in 
the school-rooms, rational school benches and desks, good 
type, etc., yet I do not in the least believe that any proof 
has so far been offered that even the myopia at present 
amongst us can be removed by simply getting rid of all 
these remote causes. 

Has the number of myopes increased in the last ten 
years? Our answer is that the data are as yet insufficient, 
but it is a general impression that such is the case. If the 
number of myopes has increased, these distant causes, as 
we call them, cannot be held responsible ; for we are well 
assured that the school-desks, illumination, print, and paper 
have not degenerated in these last ten years, but on the 
contrary have been much improved. “And yet myopia has 
increased! Hence other important causes must be actively 
at work. Is it not possible that the objects of the gymnasia, 
and the manner in which these are at present attained, play 
the most important réle in this increase? All philologists 
will grant that the graduating students of the colleges and 
polytechnic schools have harder tasks set for them than was 
the case forty years ago. The circumstance that the young 
fellows are nowadays obliged to bend over their books and 
papers on the writing-table for eight to ten hours a day, 
necessarily leads to an injurious position of the body, even 
if we leave all the other distant causes entirely out of ac- 


























Influence of Concave Glasses on Myopia. 401 


count. The occupation at which one is engaged produces 
certain characteristics even in the bodies of adults, and this 
will of course happen more easily to the youthful frame. 
Just in the same way as genu valgum is a characteristic of 
the baker, and the crooked back a peculiarity of the tailor, 
so the habit of bending forward whilst sitting may be de- 
veloped in children who daily spend eight or ten hours in 
reading and writing. It is indeed a subject of dread, that 
even if all these distant causes were entirely altered or 
entirely abolished, myopia would not entirely disappear 
from the schools, especially since the most partisan de- 
fenders of rational school-benches and desks admit that, at 
the best of these, a child will still succeed in sitting in a 
curved position. The intense agitation for rational desks 
and good illumination in the schools has, consequently, had 
no effectual results, because there has not been, nor could 
there be, any sure conviction that with the introduction of 
these reforms the evil would be torn up by the roots and 
totally removed. The inductive proof is lacking; the line 
of argument has hitherto been entirely deductive. 

An accurate analysis of the work accomplished by the 
scholars effectually convinces us that the amount of work 
demanded from the eyes is nowadays much greater at 
home than during the hours of school. Thus, first: In 
regard to the amount of writing, I have ascertained from 
two pupils in the fourth class that inthe space of six months 
they performed the following : 





AT HOME. 
In Latin exercises, I92+164 pages. Average, 178 pages. 
‘* French si 108+ go ‘ i 99 “ 
oe German e 68 + 24 ce oe 46 se 
‘* Arithmetical ‘‘ 48+ 62 ‘ - — * 
Total. . . . 4164340 ‘“ “ s60Cti 
AT SCHOOL, 
In Latin exercises, 38+20 pages. Average, 34 pages. 
‘* French ” 16+12 “* i 14 ‘“ 
oe German “ee 4+ 2 ce oe 3 “ee 
‘* Arithmetical ‘‘ 6+ 6 ‘“* o ” 
‘* Mathematical ‘‘ I14+1I0 ‘ = a 





Total. . . . 78+60 “ ” 69 =‘ 
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Besides this, during the school-hours they use a rough 
diary, in which a hurried handwriting is permitted. These 
diaries contain about eighty-six pages on an average, two 
thirds of which are used in school, one third at home. 
Then there are books with lists of words to be committed to 
memory, which also have to be filled up at home. So that 
altogether there is about three or four times as much writing 
done at home as in the school. In the higher classes, more 
writing is done in the school-room than in the lower classes, 
but nevertheless, even with scholars in the lower classes the 
amount of writing done at home is still the greater of the 
two. 

And now for the amount of reading which is necessary, 
particularly in the preparation of the Greek and Roman 
authors. How much time it takes for a young scholar to 
prepare twenty lines in Homer. He must look up a large 
number of words in the dictionary, then often run up and 
down column after column, in order to find the appropriate 
definition, then put the word into the lists to be learned by 
heart, and so for hours the eyes jump from the text to the 
dictionary, and then to the lists to be committed to mem- 
ory, and so again to Homer and the lexicon. If the scholar 
comes to his class well prepared, the amount of eye-work 
there is diminutive in comparison with that demanded in 
the preparation. The translation in the class is rapidly ac- 
complished, and interruptions in the shape of grammatical 
and etymological questions from the teacher are frequent. 
Hence the scholar, at his recitations, has little to do except 
to follow the remarks and questions of his teacher. In 
other words, during the recitation, much is demanded of the 
ear and the memory, but relatively little of the eyes. And 
as it was with Homer, so it is with other authors. Then 
again, arithmetical exercises demand but little close work of 
the eyes at school, for they are mostly done upon the black- 
board, while at home the eighth-class man,’ if he reckons 
his ten to fifteen examples to the volume of notes, has his 
eyes fixed upon the tip of the pen for an hour at a time. 








1The German Lyceum (Gymnasium) has nine annual classes. The scholar 
enters when he is ten years old, after having been in an (elementary) grammar 
school for four years. 
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Then, further still, other occupations are undertaken at 
home, which may possibly increase shortsightedness ; 
amongst these is the reading of fiction literature. The 
boys sit for two or three hours at a time bent over the 
table, with their heads supported with both hands, and 
swallow the Leather-Stocking tales, travels, adventures, 
Robinsoniads, etc. Although we do not mean to assert that 
all light reading should be thrown aside as pernicious, yet 
there is no doubt that a great deal of injury is done by zm- 
moderate work. Now, taking it all in all, it is very plain 
that it is not the much-accused and inferior arrangement of 
the school-house desks and benches, nor the darkness of the © 
school-rooms, etc., which are alone at fault in accustoming 
the children to reading or writing at too short a distance 
from the books, and in this way increasing the amount and 
degree of myopia, but that the fundamental error lies, on 
the whole, in our entire system of instruction and educa- 
tion. I shall, at another place in this article, offer the most 
convincing proof that we can at least put a stop to the in- 
crease of myopia if by mechanical means at home we insist 
on keeping the reading-book at a further distance from the 
eyes, and that we can accomplish this even if the unfavorable 
conditions in the school-room continue. 

Everybody acknowledges that prolonged close application 
of the eyes at too short a distance is the frequent cause of 
myopia. If the object is held too close to the eyes, the ten- 
sor choroidez will on the one hand be largely employed, 
whilst on the other hand, in order to maintain convergence 
of the visual axes, the internal recti will be very powerfully 
contracted. The form of the eyeball is simply decided by 
the sclerotic coat. If the elongation of the antero-posterior 
diameter of the globe is a result of muscular action, the 
stretching of the tensor choroidez cannot be held responsi- 
ble for that, as really is assumed by the so-called tensor hy- 
pothesis ; on the contrary, this same action on the part of the 
interni might very reasonably be assumed as the cause of 
the trouble. This view may be called in brief the conver- 
gence hypothesis. But in any case, we shall have to fall back 
upon the idea that pressure from within upon the sclera 
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must make it bulge. Now, theory and experience show that 
contraction of the tensor does not produce greater pres- 
sure upon the sclera, nor cause the latter to bulge. If the 
tensor contracts, the choroid is stretched more tightly over 
the vitreous, and the tension in this tissue must be increased 
in so far as the increased pressure is not compensated for 
by a giving way of the lens (increased curvature of its an- 
terior surface). Such an action as this, however, cannot ex- 
ercise increased pressure upon the sclera; on the contrary, 
the latter is relaxed whenever the tensor is stretched. This 


_ assertion harmonizes perfectly with our experience that it 


is precisely those eyes which labor constantly under an in- 
creased action of the tensors, I mean of course, hyperme- 
tropic eyes, which show but very slight tendency toward an 
elongation of theiraxes. The transformation of the hyper- 
metropic structure into the myopic is, at least in the later 
years of life, so exceedingly rare, that some competent ob- 
servers deny that it has ever been seen. On the contrary, 
in youth it is much more frequent, as has been abundantly 
proved by the excellent and reliable investigations of 
Reuss,’ Reich,’ and other observers, but this accidental oc- 
currence cannot be utilized as an argument in favor of the 
tensor hypothesis. 

If the elongation of the myopic eye were caused by the 
muscular action of the tensor, myopia would carry within it- 
self its own infallible remedy, because the work demanded 
of the tensor decreases as myopia increases. Myopia would 
then become stationary, which, however, is contrary to well- 
known facts, for this affection is almost invariably progressive 
in amount till late in life. 

All of these contradictions disappear when we look for 
the origin and the increase of myopia not in the tension of 
the tensor, but in the excessive convergence of the visual 
axes. As the myopia increases, the convergence of the 
visual axes increases for near objects, whilst simultaneously 
the claims upon the tensor choroide decrease. The per- 
sistent increase of myopia the moment that it has attained 





“4 Graefes’ Archiv, Bd. xxii., Abth. 1, page 211. 
* Graefe’s Archiv, Bd, xxix., Abth, 1, page 308. 
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a high degree, harmonizes therefore precisely with the in- 
creased angle of convergence. Hypermetropes work more 
comfortably even when holding their work further off, 
because if they bring the work close, the tensor rapidly 
wearies, and objects appear indistinct. But despite the fact 
that they remove their work further from the eyes, their 
tensors are stretched to a greater extent than in myopes, 
but the convergence of their visual axes is less. Thus from 
the convergence hypothesis, we can explain, at the same 
time, the frequent increase of myopia, as well as the rarity 
with which hypermetropia is transformed into myopia. 

One fact has evidently done much to cause the tensor 
hypothesis to be so steadfastly adhered to, viz.: that a large 
number of myopes gradually need stronger and stronger 
concave glasses in order to correct their defect. Really, the 
only thing to conclude from this was that myopia is fre- 
quently progressive. But before long people began to 
argue, and they argue still, in this fashion: concave glasses 
are injurious, because myopia increases while they are con- 
stantly in use. Just here a double circumstance was en- 
tirely lost to view: (1) that the myopia originated BEFORE 
the concave glasses were worn ; and (2) that in many short- 
sighted persons the myopia increases steadily even if con- 
cave glasses are not worn at all, or only a little, and never for 
objects close at hand. So in ever widening circles spread the 
dogma, that glasses were on the whole an evil, and that 
they must if possible be avoided.’ The influence of this 
dogma is still widespread amongst the common people. 
Convex glasses are more generally accepted, but concave 
glasses are by many regarded only as an evil from which, 
however, one cannot entirely escape. This view found a 
theoretical support at a later date, in the discovery which is 
physiologically correct, that concave glasses demand the ex- 
ercise of the accommodation. Consequently, according to 
the tensor hypothesis, they must increase myopia, and thus 
the vicious circle was completed. At the same time nothing 
was said of the fact that the very same thing which originally 





1 This view was originated by Beer, or obtained public recognition through 
Beer and his school. See Beer, “‘ Das Auged,” cap. vii., ‘‘ On the Present Rage 
for Wearing Glasses.” 
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caused the myopia (reading a great deal with the work he/d 
close to the eyes), also continues, as a rule, to act even when 
concave glasses are employed. 

Nothing is more difficult to alter than a muscular activity 
that has become habitual. Who can easily change the 
expression of his face, his peculiar attitudes, his gait, his 
handwriting? The fact that these muscular habits CAN be 
altered is evident enough in the results of the education of 
German recruits; but the very education at the same time 
shows what harsh methods, what time, what energy, and 
what persistence are necessary in order to obtain the desired 
result. The gait, the attitude, and the figure of the awk- 
ward recruit are totally changed ere the first year of 
service is completed. Now in the same way as with the 
gait and the attitude as a whole, so is it with the corporeal 
position assumed in reading and writing. The concave 
_glass, when worn in permanency, which many, however, 
forbid, permits the body to be held in a better attitude, but 
it cannot produce the desired improvement in the attitude 
without something additional. Thus concave glasses that 
are too weak, and which only correct a part of the myopia, 
are incapable of producing any improvement in the cor- 
poreal attitude. Then again, the habitual distance at which 
objects are held, and which is altogether too slight, as well 
as the strong convergence of the visual axes which are un- 
der such circumstances made responsible for the origin as 
well as for the increase of the myopia, remains the same 
when the glasses are used but temporarily. We conse- 
quently see that a much more powerful influence upon an 
improved position of the body can be expected from the 
permanent use of totally correcting concave glasses. Con- 
cave glasses that totally correct the myopia, and still more 
those that over-correct the trouble, make the eyes feel. so 
uncomfortable by the great demands which they produce 
upon the tensor of the choroid, that the wearers involun- 
tarily increase the distance at which objects are held, and at 
the same time decrease the convergence of the visual axes. 
By such glasses as these, the myope, like the hypermetrope 
with his glasses and the presbyope without glasses, will 
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gradually be inclined to hold his work at a greater distance 
from the eyes. 

The consideration of this circumstance gave me the key 
to the fact at first enigmatical, that many persons who had 
persistently worn over-correcting glasses from youth, did 
not find themselves compelled gradually to use still stronger 
and stronger glasses, as is the habit of many myopes, but 
that the same glasses, after a period of ten, twenty, or even 
thirty years, still corrected, or even over-corrected, the 
myopia. Hence it must of necessity follow that, despite 
the important demands which were made upon the tensor 
of the choroid, the visual axes of these eyes did not elongate, 
and that it was precisely these strong concave glasses which 
protected the eyes from such an elongation. In this fact 
I see an overwhelming argument against the tensor hy- 
pothesis, and an equally weighty one zm favor of the con- 
vergence hypothesis. 

The importance of the subject demands that I should 
now lay down in detail the material on which I base my 
proof. Hence I will here give the data of some of the most 
important cases, whilst the rest of the material shall appear 
on subsequent pages in tabulated form. 

All of the patients were examined with the ophthalmo- 
scope, but only for the determination of the condition of 
the fundus of the eye. The refraction was determined 
functionally. Whenever the well-known crescent-shaped 
atrophy of the choroid on the temporal side of the optic 
nerve was we/l marked, it is mentioned by the word crescent. 
The breadth of the crescent was estimated for the widest 
portion, and in comparison with the vertical diameter of the 
optic papilla. If nothing is said about the crescent, it was 
absent, and the case was diagnosticated as myopia, not 
as sclerotico-choroiditis postica. If a narrow crescent was 
observed, its breadth is either given roughly or if it were 
less than half the diameter of the papilla the fact is noted by 
the abbreviation scl. cho. post. It is to me very suggestive 
and important, that in this entire series of cases no broad 
crescent ever developed whilst the patients were wearing 
strong correcting concave glasses; on the contrary, it was 
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mostly quite narrow, often entirely absent ; it rarely meas- 
ured one half of the papilla diameter (} P D), whilst in two 
cases only, is it mentioned as being as broad as the papilla. 
Secondary atrophic patches in the choroid were not ob- 
served. 


1. Scheider, official, age sixty-four, has worn over-correcting 
glasses for forty-four years ; at present M wa" Till two years 
ago—. ¢., for forty-two years, he used — 7 and — 8. As they 
then failed him, he took up — 10, two years ago, and in the last 
three months, — 11, which are still too strong by #5 for distant 
vision. He asks advice because he can no longer work with these 
glasses,—as a matter of course. He belongs to a myopic family, 
became myopic at twenty, so that he then picked out — 7 for him- 
self ; for the last forty-two years he has been obliged to read or 
write from eight to ten hours a day, but despite these unfavorable 
influences, his myopia has remained at 4 ; no atrophic choroidal 
crescent. 

2. Eisenmenger, teacher, age fifty. Myopia of #5 ; works with 
— g these thirty years; Sn 14 at twelve to eighteen inches, with 
— 9, S $$; no crescent ; excellent accommodation. 

3. Noeggerath, school director, age forty-eight. M 75 ; has 
worn —10 for thirty years, reads with these S 1} at eight 
inches, and has S 3%. He has lately noticed pain in his eyes 
whilst reading with his glasses ; no crescent ; remarkably good 
accommodation. 

4. Haase, physician, age fifty-five, has worn — 7 for forty-two 
years. Myopia 4; Sn 14 at eleven inches; Sd $$; narrow cres- 
cent ; good accommodation. 

5. Simmel, merchant, age thirty-seven, has worn — 11 for the 
last fifteen years, day in and day out ; myopia 7, ; no crescent. 

6. Schott, physician, age thirty-five, has worn — 7 for nineteen 
years ; myopia ,'; ; narrow crescent. 


I will at this point venture to cite an instructive case, 
which, correctly speaking, does not belong to this paper 
at all, because no myopia was present, but it excellently 
illustrates the harmlessness of concave glasses. 


7. Heege, farmer, age twenty-three, comes for advice because 
he can no longer read with his glasses (concave 12) which he has 
worn constantly for six years. J find Em with perfect S. When 
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fourteen years old he was obliged to sit on the front bench in order 
to see the figures and demonstrations in mathematics ; probably 
spastic myopia. When seventeen he tried to enter the artillery as 
a volunteer, but was refused on account of his short-sightedness. 
From this time he wore — 12 all day long for six years.’ 











TABLE I. 
I 2 3 | 4 5 6 7 

3 

3 Wears 

Occupa-} % | O. 
Name. tion. 2 SS | Glass | For Remarks. 
a No. | years. 
8. Schweinitz Farmer.| 76 | 7; |— 12|Many| Left eye — 12, S }. 


years. |Glasses are only taken 
off when reading or 
eating. Diagnosis : my- 
0; 


pia. 

g. Riwetzky . | Official] 74] +, — 8 |Many| Upto six weeks ago 
years. |had written with — 8. 
Scl. cho. post. 

10. Hirschfield Physi- | 75 |LE,7;|— 11] 50 Wore this number 
cian. when a student. For 
some years has not read 
with this. Crescent. 
P Dacross. R E, am- 
blyopia with hyperme- 


11. Kokorski . Priest. | 63 4 -—7 22 Used — 7, from 
twenty-three to forty- 
five years of age, all 
the time, even when 
reading ; from forty- 
five to fifty-five he 
used — 9; since 60, — 
10, but reads without 
glasses, Crescent. P D 
broad, with numerous 
choroidal deposits. 

12, Welzel . |Teacher.} 62 L — 5 |Many| Diagnosis: Scl. cho. 
years. |post. Can no longer 
read with — 5, 























13. Fest . ‘ School | 59 h —8 30 With — 8 reads Sn. 
Super- II, at 10 inches p.p. 
visor. Diagnosis: myopia. 





1 This case resembles one by Fuchs (KX. M. f. A., 1884, p. 19). An em- 
metropic medical student wore — 14 for several years without injuring his vision, 
or the form of the eyes. And the following is also a similar case. A farmer’s 
son, aged seventeen, with excessive divergent strabismus (R E, S 3; LE, S 
$$), was operated upon in December, 1883: tenotomy of the externi in both 
eyes with advancement of the internus in the right eye. Inasmuch as the posi- 
tion of the visual axes was good after the operation, but convergence entirely 
absent unless excited by concave glasses, he was furnished with — 20 for regu- 
lar use. After using these for three months the spastic myopia had disappeared. 
And besides this, after removing the — 20, he had S 3% in the left eye. 
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I | . 314 i 7 
4 | Wan 
Name. Occupa-| ¢, oS | Glass | ton Remarks. 
| Sts ie | Years. 

14. Black . | Official. | 57 2 | 6 | 38 Has always worked 
| with — 6, and with it 
seen well at a distance. 
Scl. cho. post. 

15. Huncke . Manu- | 57 + | LE,; 40 LE: Crescent ; 4 P 

facturer, |—4 D. R E, glaucoma; 
lamaurosis. Formerly 
myopic ? 


‘ 
16. Neugebauer | Official. | 55 |RE,};) — 43 10 | Wears 4#all day long, 

LE, 3! but reads mostly with 
— 8 RE, evrescent 3 
IPD. LE, crescent } 


3 


| ™ 


| 


| 
| ip D. 
17. Henrike . | Pastor. | 54 i | —g 40 | Nocrescent. 
18. Theising . |Teacher.| 53 | LE,|—13 20 | LE: mocrescent. R 
ds; | \E, crescent almost P D. 
ney | 
| | 
| 


19. Gallus . | Official. | 53 4 Crescent 4 P D. 
20. Kleineidam /|Teacher.| 52 LE, $;, — 6} 10 yrs.) Cannot correct exer- 
| — 63; \cises with —6%. LE 
| | previ- juses — 6}; Sn 1} at 
6 | ously |11 pp. R E, cannot 
strong|read average type with 
glasses|— 63 ; with — 11Sn.1} 
jat 10” ; crescent} PD 

broad. 





21. Klose , Land- | 52 :} | —-7] 2 Read for last year 
lord. | with — 9; fp 8”; can- 
| not work long. Sed. cho. 
\post. 
22. Ulrich . | Agent.| 52/ 7, | —8, 41 From ten to fifty-one 
he wore — 8; for one 
| year — 11; pp Q'; 
| crescent barely + P D 
wide. 
23. Besuch . /|Secretary| 50 4 | —8) 15 With — 8; 2p 13”. 
24. Fassong . | Official.| 49 [RE,};; — 8$| Many| L E, — g, Sn 3; 
| LE, | | years, |~f 15'' ; narrow crescent 
ts | with abundant pigment. 


} Ten years later: R, — 

\8; L, — 12, which are 
now too strong. My- 
{ opia still, } RE; 4 














LE 
25. Hoffman . | Apothe- 48 + | —5 |Many} —5; Sn 1} at g’; 
| cary. | years. \cvescent 4 P D wide. 
26. Sichel Mer- | 46; 7; —14 | 20 Has worn —14 for 
| chant. twenty years, but has 
not used them for some 
| years in reading. Di- 
} agnosis : myopia, 
ao. Tix . . Chor- | 45 |LE,34| —7 16 Uses —134 at pres- 
ister, |R E, ent, but wore —7 for 
a sixteen years. 
134 
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40 
40 


40 | 


40 | 


39 


36 | 


36 


34 


34 


34 


33 


| 30 


I 
Name. Occupa- 
tion. 
28. Hawlitschka |Teacher. 
29. Hempel Archi- 
tect. 
30. Bernhard . Book- 
keeper. 
31. Von Kramsta | Farmer. 
32. Drescher | Land- 
lord, 
| 
33. Zeppler | Widow. 
34. Aschenborn Lady. 
35. Schuss | Mer- 
| chant. 
36. Thome Teacher. 
37. Thomas Secre- 
tary. 
38. Natsch Official. 
39. Enzmann . Engi- 
neer. 
| 
40. Reinhold . | Music 
| teacher 
(female). | 
41. Matuszewski Mer- | 
chant. 
42. Woschow .__ Teacher. 
43. Ossig ; Teacher. | 
| 
} 
44. Stoll . | Mer- 
\ 
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4 5 6 7 
< Wears 
2S | class! for Remarks. 
a No. | Years. 
—7, | —-9]| 30 Narrow crescent. 
_% | —11 | Many| Diagnosis: myopia. 
134 years. 

ts | —13 4 Previously a weaker 
glass. —13, Sn 2, fp 
11’. Mo crescent. 

i —8/| 18 Always myopic ; pain 
now in reading. Diag- 
nosis : myopia. 

IRE,A] RE,| 15 Five years later he 

| LE,| —8 returns with M. RE, 

iemme-| L E, ts; LE, ¢s. He has 

jtropia.] —16 worn in the meanwhile 
—11, R E; plane glass, 
L E. Increase of M 

while using weaker 
glasses. RE: narrow 
crescent, 

& —6 | Many|~ Sed. cho. post. 

years. 
= —53 30 Used —6 at first; 

s? then —52; and sees as 
well as ever at a dis- 
tance. Scl. cho. post. 

| ay —8} 6 Reads and writes a 
great deal with —8}; 
does not remember his 
| former glasses. Cres- 
cent less than } P D. 
ys | —12 8 No crescent. Has 
read without glasses for 
| years. 
| qo —8| 15 Used —8 for fifteen 
years ; wrote eight hours 
a day. 
| 4 —6} | Many| Diagnosis: myopia. 
| years. 
| 4 —8/} 12 No increase of M for 
twelve years ; —8 (S 48) 
and —8 used for draw- 
ing. Marrow crescent. 
| yt | —16 Sev’ral| Diagnosis: myopia. 
| years. 
- 4 —7 3 Crescent narrow, in- 
74 distinct. 
RE,35| —11 9 Crescent very narrow. 
LE, +75 
te —9/| I2 No increase of M for 
twelve years, Diagno- 
sis: myopia. 
3 —7 | 10 Crescent very narrow, 
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I 2 3 | 4 5 6 7 
- . & Wears - a 
ame. ecupa-| § | OS emarks, 
=m. @ a . 3 eel 
45. Sachs - | Official.| 29 | sy | —134) 8 At school, —11; 
twelve years ago, —12, 
from a renowned oph- 
thalmic surgeon; they 
soon wearied his eyes. 
Muscular asthenopia. 
46. Alexander. Mer- | 29 |R E, 4/R, —6) 13 Thirteen years ago 
chant. LE,#;|L,—11 the same degree of M 
was established. Zyvaces 
only of crescent. 
47. Leipziger . Mer- | 28| x | —20 3 Myopia. Uses —20 
chant. for every thing. A sis- 
ter has —5 myopia, with 
crescent, r P D. 
48. Anschuetz. | Photog-| 27 |LE,4| —12 4 Diagnosis : myopia. 
rapher. RE, 35 
49. Posca - | Official. | 26 —9 8 Diagnosis : myopia. 
50. Reichert . |Teacher.| 26 |LE,};| —12 3 Has worn —12 for 
RE, three years, but they 
hyper- tire him ; wore —14 for 
metro- years. 
pia. 
51. Engelhardt | Student.| 16] 4 —6 |Sev’ral] Scle. cho. post. 
} years. 





I could enlarge this table still further, but it hardly seems 
worth the labor. If any one were not convinced by these 
fifty-one cases, that the dogma of the injury of the eyes by 
concave glasses is false, or at least doubtful, fifty more cases 
would be of no avail. 

Almost all of the persons mentioned in the table came 
for advice and relief, because they could no longer read 
and write for any length of time with the concave 
glasses that they had used with comfort for years; the 
glasses were at last causing accommodative asthenopia. 
What had happened was entirely contrary to the expecta- 
tions of tensor theorists—and I may as well confess at this 
point, that I used once to be one of its most ardent advocates 
—that isto say, an increase in the degree of the myopia; 
but it was just the opposite, the myopia had remained sta- 
tionary despite the immoderate exertions of the tensor, and 
the patients had fallen into the ranks of the hypermetropes 
or presbyopes. From the same circumstance we explain 
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the great preponderance of elderly persons in the table, ar- 
ranged as it is according to the age of the“patients, for 76% 
were over thirty-five years of age. Here, too, the accom- 
modation in many cases appeared extraordinarily active, 
considering the advanced age, as, for example, in cases 2, 3, 
4, 13, 22, 23, 25, 30, etc. It would be very desirable, I 
think, to investigate the question whether myopes who wear 
fully correcting glasses, possess a greater power of accom- 
modation than those who wear no glasses at all. And here 
we may remark that, according to Arlt,’ the tensor cho- 
roidez is much more powerfully developed in hypermetropes, 
than in myopes. 

I do not go so far as to assert that the shortsightedness 
of these persons has not been increased in the least degree 
under the use of concave glasses. It is quite possible that 
the myopia increased at first, but it is nevertheless indis- 
putable that, after a slight increase it must have remained 
stationary, for if it had continued to increase it would have 
become so excessive that the glasses would have been of no 
great aid for distant vision. And if it be objected, that 
every one in the table did not suffer from congenital pre- 
disposition, and that for this reason their myopia would not 
have continued to increase, we should simply reply that 
all of the persons in the entire list were, with the excep- 
tion of No. 7, myopic—and some of them excessively so, 
—when they began to wear their concave glasses. 

Equally weak is the further objection that myopia notori- 
ously remains stationary in a majority of cases, if concave 
glasses are habitually worn, and further that the fifty-one 
people tabulated are simply exceptions to a general or uni- 
versal rule. For even these exceptions must belong to some 
rule of their own, else they would not be exceptional. This 
rule may be laid down as follows: the comparatively early 
use of correcting, or over-correcting, concave glasses in- 
duces the patients to preserve a relatively greater object- 
distance (or distance at which print is read), and pre- 
vents excessive convergence of the visual axes. If this 
view is correct, we have, by following the rule, a means by 





1 Myopie. Wien, 1876. 
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which the increase of myopia can be prevented. I have 
followed it in advising my patients, and there is no doubt 
at all, that the rule produces the desired results, for I have 
proved it by the cases to which I shall later call attention. 

Two things are necessary in order to hinder the increase 
of myopia : 

1. Persistent maintenance of a greater reading or working 
distance, by means of mechanical apparatus. I have chosen 
as the distance for reading, the one that presbyopic persons 
favor, that is to say, about sixteen inches, or forty cm. for 
type of average size. This will then appear under an angle 
twice as large as the smallest, at which printed matter is 
visible according to Snellen’s types. And at such an angle 
any eye of normal vision can easily read print for long- 
continued periods. It is, however, impossible to maintain 
this precise object-distance without some apparatus, be- 
cause myopic persons have become habituated to read at 
too short a distance. It is precisely this habitual corporeal 
position which has made them myopic. If any one thinks 
that he can obtain the correct position by continually 
recommending that his patients should always sit upright, 
he will be constantly ignoring the extreme difficulties which, 
as I have previously remarked, lie in the way of all attempts 
to alter habitual muscular movements. Mechanical con- 
trivances to maintain a proper object-distance are common 
enough, and date from the Myopodiorthotikon as invented 
by Berthold, to the latest arrangements of our age. It isa 
matter of indifference what apparatus we employ in reach- 
ing the desired goal, whether we use a cross-bar supporting 
a pillow (like Berthold’s arrangement), and fastened at a 
suitable distance underneath the desk so as to support the 
chin, as I employed it from 1864 to 1879, or Schreber’s or 
Furst’s supporter, or Soennecken’s rest for the chin, or, 
finally, Kallmann’s supporter. The latter appears to me to 
be the best support yet invented, because it produces 
less discomfort, and yet acts perfectly. The height of 
the desk or table, the seat, and the supporter itself must 
be correctly arranged once for all, so that the patient can 
sit comfortably and easily with the book or work at a dis- 
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tance of forty cm. from the bridge of the nose. We have 
no right to presume that the average person can correctly 
and intelligently arrange the apparatus and the distance ; if 
possible all this should be done by a physician, or at least 
be under his control. 

2. The constant employment of correcting concave 
glasses. If the myopia is less than ,, (1.75 D), the glasses 
may perhaps be dispensed with. I say “ perhaps,” because 
I have not as yet had sufficient experience to enable me to 
make positive assertions, one way or the other. If, how- 
ever, the myopia is ; or more, glasses are absolutely neces- 
sary, and they should be worn all the time. For without 
the suitable concave glasses the proper object-distance can- 
not be obtained, and if they are not permanently worn, the 
new, the desirable, and the proper corporeal position cannot 
be developed, for the simple reason that the short-sighted- 
ness repeatedly and constantly compels the work to be 
held at altogether too slight a distance from the eye, as, 
é. g., in eating, playing, etc. The aim for which we must 
strive, and which in my experience is often attained, is an 
habitually correct position of the body, which, if once se- 
cured, renders the subsequent use of the supporter a matter 
of indifference. Concave glasses which do not wholly cor- 
rect are frequently desirable and advantageous in reading 
and writing in the higher degrees of myopia, but they 
should be combined with abducting prisms. If the concave 
glasses are extremely strong, the resulting diminution of 
the retinal images exerts some influence upon the acuteness 
of vision, which in high degrees of myopia is nevertheless 
somewhat less than the average. An object-distance of 40 
cm. is under those circumstances too great for common 
print or writing, and we must be satisfied with 25 or 30 cm., 
whilst the convergence must be still further reduced by 
combinations with prisms.’ Besides these prismatic-concave 
glasses for near work, persons thus affected will need care- 
fully chosen concave glasses for permanent use at distant 
objects. 





1 For the real action of prisms of various angles of refraction at various 
object-distances, see table near the end of this paper. 
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A series of cases is here subjoined in order to demon- 
strate the advantageous action of concave glasses with a 
longer object-distance. 

52. Simon, student ; age, thirteen. The left eye is not regarded 
on account of corneal opacities, habitual amblyopia, and insuffi- 
ciency of theinternus. Nov., 1864, J. 1 to 14”, J. 4 to 20’, J. 7 to 
24"; M gy. Eight years later, decided increase in M ; Sn 14 to 
11’; with —14, S 3; M +;;. narrow crescent. He says that the 
myopia increased up to his seventeenth year, when he began to 
wear glasses habitually. He took —13, and has used them ever 
since at the gymnasium. He knows that the short sight has not 
increased any within the last three years, because (in my opinion) 
the glass, which still over-corrects his myopia, improved his bodily 
attitude. 

53. Ledermann ; age, thirteen. Oct., 1880, reads with both 
eyes Sn 3 to 16’, ~. 7.; Sn 1$ to 12”; —15, as weakest glass, 
gives the best correction. S 44; wo crescent. Treatment: con- 
cave 15 and Kallmann’s head-rest. 

1881, both eyes: Sn 14 to 10"; with —15, S44. Increase of 
the myopia; patient has frequently worn the glasses, but never 
used the head-rest. 

Here is a case of the general type ; the school-boy comes with 
short sight, and can no longer see figures on the black-board ; he 
gets a concave glass. A year later, he again can no longer see, 
even with his glasses, and wants a stronger pair. Concave 12 is 
now ordered, and the father, an intelligent man, promises to see 
that the supporter is properly and regularly used. 

1882, the patient has used —12 all the time, and the head-rest 
quite regularly, keeping objects at 15” distant. Both eyes, con- 
cave 15,S 44; a year ago, 44. M has not increased at all, but 
really decreased, not from shortening of the visual axis, but from 
relaxation of the tensor of the choroid. 

54. Freund, eight years old. Nov., 1875, both eyes, with — 20 
S 3}. 

1881, $4 with —8. Without glass, Sn 14 as far as 8’. Great 
increase of M. With concave 10, Sn 3 as far as 19’. No cres- 
cent. Treatment: concave 10; head-rest, with object-distance 
15". Four weeks later: both eyes, with —10, Sn 3 to 26” (four 
weeks before only 19’); with —10, S 44; has used the rest 
regularly. 

Six months later: —10, S $4 (formerly $4), and Sn 3 to 30” 
(previously 19”). Glasses and supporter have been used regularly. 
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Six months later : —10, S, 44!! Sn 3 at 30’. Works regularly 
with the rest, but without it, can maintain a correct distance. In 
Oct., 1882, the boy suffered from acute rheumatism with endo- 
carditis, and was out of school for six months. But in Dec., 1882, 
and Jan., 1883, he read all the time without his glasses or his 
rest, and often whilst lying down. In Jan., 1883, he was again 
tested, and M had increased. Sn 3 with —10 to 26’; S }}, 
and with —8, S $4. In March, after using —10 for four weeks, 
and the supporter regularly, the short sight retrograded, and with 
—10, S $4, as before. The interesting points in this case are 
the relapse after the glasses and rest were neglected, and whilst 
the boy was not at school. 

55. Sander, student ; age, twelve. Always saw well at distance 
till entering the gymnasium. ‘Three years ago myopia began, and 
has regularly increased. April, 1882, both eyes: Sn 3 to 15"; 
Sn 14 to 12”, with concave 15; S 44; with —11, 34. Very 
narrow crescent outward. ‘Treatment: concave 12 permanently, 
and head-rest with an object-distance of 15”. 

Six months later: both eyes, with concave 15, $4 (previously 
44). The boy and his parents have noticed an improvement in 
the short-sightedness. He has used the glasses —12 only for 
reading and writing, but never on the streets; he has practised 
regularly at 15” object-distance, not with Kallmann’s supporter, 
but with Soennecken’s chin-rest. 

56. Toeplitz, student ; age, fourteen. Oct., 1873, both eyes, 
M 1-54; reads with —10, and abducting prism in each eye of 
4°; Sn 3 to 10’. 

1879: patient now a merchant; M has increased, ey; very 
narrow crescent; —6, Sn 3 to 11”. Treatment: —6 for distant, 
—6 with prism of 4° for close, work ; Kallmann’s rest. 

Ten months later, is very much pleased with the condition of 
his eyes; has used his glasses, and the rest at 12”, four hours 
regularly every day; reads with glasses —6, Sn 3 to 13’, Sn 
1} to 13”; myopia somewhat less. 

57. Daniel, student ; age, twelve. Sept., 1880, constant in- 
crease of M without glasses. Both eyes read Sn 3 to 11’, 1} to 
93”; with —11, S 4}, and partially $4. No scle.-cho. post. 
Treatment : —11 permanently, and the supporter. 

Ten months later: —11, S $4 with both eyes, and a few let- 
ters, 44; Sn 1} to 11”. Improvement of M. Has worn —11 all 
the time, and used the rest regularly. 
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58. Meuss, student; aged seventeen; January, 1880. Used 
to see well at a distance, but M has constantly increased to 1 
with concave 74, S 44. Crescent 4 P Dacross. Treatment: 
— ro and the head-rest at 15”. To wear — 10 permanently. 

Two years and nine months later: patient has now graduated, 
worked with — 10 and used the rest. Both eyes, with — 74,S 
44 and a few of $4. The progressive M has become stationary 
from the constant use of the concave glasses. 

59. Bremer, student ; aged eighteen and a half; April, 1882. 
Constantly increasing M; has not worn glasses regularly; he 
once used 16 and now uses — 11 for the piano-forte only, 
Both eyes: Sn 3 to 74’, Sn 1} to 63”. With — 7, Sn 3 to 30’, 
1} to 14”. S 34, but doubtfully. Ophthalmoscope; papilla 
somewhat red, borders ill-defined (neuritis myopum). Patient’s 
father is M4. Treatment: — 7 constantly, and the head-rest. 

Six months later: both eyes, — 7, Sn 3 to 30”, Sn 1} to 16’, S 
44 with ease. No increase in M. Patient is pleased with condi- 
tion of his eyes, which often used to pain him. Reading without 
glasses is very disagreeable. Has worn — 7 permanently, and 
always with the rest, using an object-distance of 12” to 14”. 

Ten months later: — 7, 44; correct attitude without the sup- 
porter ; papilla contours sharper, but not yet perfectly defined, 
M stationary for sixteen months. 

60. Speier, student; aged twelve. June, 1878. M 4; with 
concave 9, S 4§. 

June, 1882. Concave 64, S }4; increase of M, decrease of S, 
Ophthalmoscope: crescents narrow; nasal half of papilla swol- 
len and contours ill-defined. ‘Treatment: — 7 permanently and 
supporter at 14”. 

Thirteen months later : with — 7,8 44; with — 7$,S 14. Pa- 
pilla contours distinct; has used — 7 constantly and done all 
close work with the rest. Diminution of M ; improvement of S; 
disappearance of the neuritis myopum. 

61. Schultz, student ; aged eleven. September, 1882. Increas- 
ing M, which is now a with concave 134,S 44. After using 
atropine for three days . r., for Sn 14 removes from 12” to 15”. 
Ophthalmoscope: no crescent, but the scleral margin on the 
temporal side of the papilla is somewhat wider; choroidal pig- 
ment here thin and patchy. Treatment: — 17 and the supporter. 

Four months later: Sn 14 to 14”, with — 15,S 4%. Decrease 
of M from the use of — 17 and the rest. 
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62. Von Huellessem, student; aged 15. April, 1883. Both 
eyes: with — 10,S 44; with — 9,S 44; with — 8$,S 4}. 
Traces of an atrophic crescent at papilla: six years ago distant 
vision perfect. Treatment: — 10 and the rest. 

Two months later: with — 10 S44. Reduction of M. 

Three months later still : condition as before ; has not used the 
glasses or the rest at all regularly whilst reading and writing. 

63. Lewald, student ; aged fifteen. Sn 13%. 7.15". Sn3f.7, 
18” ; with -- 17,8 44. Regular increase of M. Treatment : — 17 
and the rest. 

Four months later: Sn 147. 7., 18". Sn 37.7, 21". — 17,8 
44. Has used the rest regularly, but not the glasses. Disappear- 
ance of the spastic myopia from diminished convergence of the 
visual axes. This case proves nothing in regard to the concave 
glasses. 

64. Isomer, student ; aged sixteen. Concave 8,S 44. Ophthal- 
moscope : crescent small; indistinct, Treatment: — 9 and the 
supporter permanently. 

Three months later: has worked with the support steadily, 
and his attitude without the latter is better. With — 9,844; 
with — 8,844. Improvement of the M. 

65. Tiemann, farmer; aged eighteen. Both eyes, with — 11, 
S #4. Very narrow crescent. Treatment: — 11 constantly and 
an object-distance of 15”. 

One year later: can see better at a distance than ever before. 
He sees the seven stars in the Pleiades, which he could not see 
before. With — 12, S 1. 

66. Muehsam, female student ; aged sixteen. April, 1879. Sn 
1} to 64", Sn 3 to 7”. With concave 7, S 44; with concave 6}, S 
44. M has steadily increased. Wears — 14 for distance, but not 
all the time. Small crescent. ‘Treatment: concave 7 perma- 
nently, and as great an object-distance as possible at her work. 
(Kallmann’s rest was not then in use.) 

Eleven months later : patient has used her glasses regularly and 
averaged twelve hours of work daily in her preparations for ex- 
amination. Despite this exertion, M has not increased, but rather 
decreased ; at least there is an improvement in her vision. Both 
eyes, with — 7, S t}. 

67. Pfau, student ; aged twelve and a half. From May to No- 
vember, 1880, typical spastic myopia four times, and each time 
treated with atropine, with a rapid but transitory effect. May, 
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1880, after atropine, M #5; April, 1882, no crescent ; atropine 
five times in two days. With — 15,8 44; with — 134,44; with — 
12 44. Treatment: — 15 permanently, and 14” object-distance 
with the rest. 

Fourteen days later : without further use of atropine, both eyes 
with — 15,8 44!! 

68. Pfitzner, woman teacher; aged twenty-five. Has not worn 
glasses for reading, and only weak correcting glasses for piano- 
playing. Both eyes: Sn 3 to 7”, Sn 1} to 6’; with — 7, Sn 3 to 
22”, Sn 14 to 16". Ophthalmoscope: slight traces of a crescent. 
Treatment : to wear — 7 permanently, and to use an object-dis- 
tance of 16”. 

Four months later: very much pleased with the condition of her 
eyes. Has all along worn the — 7 and kept to the proper object- 
distance. Both eyes: with — 7, Sn 3 to 25”, 1} to 18”. 


I have by no means exhausted the number of cases in 
which the simultaneous use of strong concave glasses and 
the persistent employment of a longer object-distance has 
proved of great benefit, but I will not add any more for 
the same reasons which induced me to abbreviate the cases 
in Table I. I will therefore venture to point out and to 
emphasize some conclusions which may be drawn from 
these seventeen preceding cases. 

The far point (f. 7.) for common type moved away from 
the eyes in a number of these cases (53, 56, 57, 61, 63, 68) 
after using strong concave glasses, and in these as well as 
in other cases glasses of less dispersive power soon enabled 
the patient to see as well at a distance as before with the 
stronger lenses. One might be correctly inclined to refer 
this diminution of the myopia not so much to shortening of 
the axis of the eye as to the fact that the myopia defore the 
treatment with concave glasses and the supporter had been 
spasmodically increased. If we agree to this suggestion, it 
will inevitably follow that the spastic myopia was produced 
by the increased tension of the interni—in other words, a sec- 
ondary symptom ; and that it then disappeared under the use 
of concave glasses, which, by facilitating a greater object-dis- 
tance, reduce the demands upon the internt, whilst at the same 
time they demand greater work from the tensor choroidee. 
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If, according to this suggestion, it must be assumed that 
spasmodic myopia can be produced by excessive convergence 
of the axes, it is just as plain that conversely, if the tensor 
of the choroid is powerfully contracted, the impulse upon 
the interni will also be increased. And this is proved by 
those frequent cases of insufficiency of the interni, in which 
the latter are strengthened by the use of concave glasses. 

According to what has here been shown, the progressive 
development of myopia must follow in a vicious circle. 
The faulty position of the body demands first of all exces- 
sive convergence of the visual axes; and in order to main- 
tain this convergence for any length of time (in other words, 
to avoid muscular asthenopia and diplopia), too excessive 
an impulse is communicated to the tensor choroideze 
(symptoms of spastic myopia). The consequence of this is 
that the retinal images lose more or less of their distinct- 
ness, which Can only be restored by reducing the distance 
at which the object is held (successive approaches of the 
book or work to the eyes, the longer the work is persisted in). 
Then, again, the diminution of the object-distance demands 
a greater convergence on the part of the interni, which, in 
turn, can only be accomplished by a relatively too strong 
impulse upon the tensor. Finally, with the ever increasing 
tension of the interni, genuine axis-myopia is developed. 

The vicious circle can be broken : 

1. By the compulsory maintenance of a greater object- 
distance, so that excessive convergence is prevented. 

2. By concave glasses, since by their action the retinal 
images remain distinct, even if the impulse upon the tensor 
of the choroid is increased, so that it is not necessary to 
bring objects closer to the eyes. 

3. By abducting prisms of suitable refracting angle; 
these act sufficiently to reduce the convergence. 

Another interesting point in these seventeeen cases is 
that vision decreased as the myopia increased, and that 
when the far point was removed from the eye the distant 
vision again increased (cases 54, 65, 66). This result could 
occasionally be seen after even a few weeks. 

Use of the eyes ‘in school did not retard the improvement, 
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for none of the students interrupted their work, but the 
supporter was not used during school hours—simply at 
home. 

Take the case of Pfau (67). Persistent practice at a longer 
object-distance, with concave 15, reduced the myopia by 4, 
which five instillations of atropine could not accomplish. 
Is it possible that relaxation of the sclera for weeks at a 
time can, under certain circumstances, be followed by a 
slight shortening of the visual axes? 

We have next to emphasize the comfort which, as the 
patients repeatedly assured us, was at once perceived under 
the use of correcting concave glasses and the maintainance 
of a greater object-distance. Finally, we may here insert a 
brief note in regard to the benefit which the use of the 
stronger concave glasses with a greater object-distance also 
produces in that convergent squint of myopes, which is 
preceded with disagreeable diplopia. 


A professor of thirty-five who wrote enormously, became af- 
fected with convergent strabismus, accompanied with diplopia. 
RE,M+4; LE, M4. Diplopia, which was very disturbing upon 
the streets, was corrected by closing one eye entirely. Patient 
works with —13}. After using concave 7 R E, and 6} L E, for only 
a few days, the distressing diplopia had almost entirely disap- 
peared. With these glasses, Sn 2 to 18”. Five months later 
the condition of his eyes, about which he had for a long time 
grievously complained, was thoroughly satisfactory. 


If the cases from 1 to 51, and from 52 to 68, as well as 
all cases of hypermetropia, indicate that diminished con- 
vergence of the axes, even with increased stretching of the 
tensor, obstructs the advance of myopia, it must follow that 
an increased convergence must favor an increase of myopia, 
even if the tensor is but slightly stretched. This suggestion 
is fortified by the innumerable cases of increasing myopia, 
in which the patients work without any glasses at all, or 
with such as are too weak. Convex glasses ought to 
act in the same way with emmetropes and also in hyperme- 
tropia. Are there then cases in which under the perma- 
nent use of convex glasses any decrease of hypermetropia, 
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or even a transition of the latter into myopia, has, in point 
of fact, ever been observed? Prof. Fuchs has lately 
reported one of this sort.’ To these I can add eight others, 
in none of which, however, did the increase in refraction 
amount to 6 D, as in the remarkable case reported by Fuchs. 
It is quite curious that all of these cases, as well as the one 
reported by Fuchs, were of young squinters who were freed 
from their strabismus either by tenotomy of the interni or 
by the use of glasses without tenotomy. This remarkable 
fact appears to me to permit an explanation in the follow- 
ing way: Inasmuch as myopia always develops from hy- 
permetropia or emmetropia in the early years of life, so we 
can expect in young persons only to see hypermetropia 
transformed into myopia by the influence of convex 
glasses. But very few hypermetropes wear convex glasses 
before they are eighteen years of age, and still more rare is 
it to see the ¢ota/ hypermetropia in young persons corrected 
by convex glasses. The correction of a fraction of their 
hypermetropia, is quite sufficient for a number of years. 
Still these relatively weak convex glasses, exert but little 
influence one way or the other upon the stretched condi- 
tion of the tensor, or the increased convergence of the 
visual axes. 

The case is quite different, however, in young persons 
suffering from strabismus. These are generally under regu- 
lar observation, and receive successively stronger convex 
glasses till the total amount of hypermetropia is corrected. 
The strabismus only begins to diminish when the hyperme- 
tropia is wholly corrected, if on the whole it can possibly 
be removed without any operation. If the convex glasses 
do not remove the squint, the tenotomy follows, but the 
convex glasses must be worn for many years after the 
operation. 

The cases in which I have seen increased refraction fol- 
low the use of convex glasses are here arranged in brief: 





1K. M. f. A., 1884, p. 14: Besides these, the cases VII. and VIII. in 
v. Wirth’s dissertation, ‘‘ Beitrag zur Lehre von der Myopie” refer to hyper- 
metropes in which after tenotomy, and the constant use of convex glasses, the 
hypermetropia diminished in the eye that had not been operated upon. 
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69. Von Seher-Toss, girl of twelve. December, 1878. For 
five years stronger and stronger convex glasses have been worn. 
Hypermetropia manifest (Hm) zy. RE, convergence of 3mm. 
while looking at a distance. April, 1879. Tenotomy of R in- 
ternus, and convex 30 to wear permanently. December, 1879. 
R E:H 4,8 #;L E, Em S }j. Treatment: R E,+ 30; L 
E, + 120. 

February, 1882. R E, H 75; LE, M #5. Has worn the convex 
glasses regularly, likes to draw, and draws a great deal, during 
which she brings her eyes very close to the paper. Father is 
myopic. Still a trace of convergence. 

70. Schultz, girl of thirteen. July, 1874. L E, Hm 7, S 
44;RE, Hm 3,54}. When reading excessive convergence of 
R E. Treatment : tenotomy of rectus internus and + glasses 
permanently. 

December, 1874. L E, Hm 33; R E, Hm 7. Correcting 
glasses to be worn permanently. 

Seven months later, L E, Hm yy; R E Hm +. 

July, 1876, Hm as in December, 1874. Slight convergence 
persists. 

71. Brasch, boy of ten. April 1878. Has worn + glasses 
for years. Stabismus convergens, R E, Hm 34, S 44; L E, Hm 44, 
with S 44. Treatment : tenotomy left internus and correcting 
glasses. 

October, 1878. Hm as in April ; S, R E, somewhat better. 

December, 1881. The + glasses are worn all the time, but S for 
distance is worse with them than without. RE, Hm 7; L E, 
Hm 7p. 

72. Wicenec, boy, aged nine. Has worn + glasses for more 
than a year. LE very amblyopic. S 7%, with slight strabismus. 
R E, Hm 345, 8 $4. Treatment : + 20 in permanence. 

Two years later : has worn + 20 as directed. The strabismus 
has disappeared without tenotomy. With + 20, S only 44. With 
+ 60, S #4. 

73. Schrinmer, student ; age fifteen. April, 1881. Has worn 
successively stronger convex glasses for one year ; convergent 
strabismus ; R E, Hm qisy SH, L E, Hm 7;, with S #4. Treat- 
ment : tenotomy of internal rectus ; R E, with + 13}; LE,+ 17. 

Nine months later: R E, Hm 75, S 44; LE, Hm 44, with S J. 

74. Haase, girl of ten. Alternating convergent strabismus. 
June, 1881, has worn successively stronger convex glasses during 
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the last fifteen months. LE, Hm 7;,S44; R E, Hm +, S 4. 
Treatment + 15 permanently. 

April, 1882. L E, Hm and S as before; R E, with + 15, S only 
44 (nine months before 44); with + 24S 4}. In other words, 
diminution of Hm of 25. Treatment, tenotomy of internus of R E, 
and glasses—R E, + 15; LE, + 24, 

May, 1882. L E, Hm gy (decrease of H); R E, Hm 34. Treat- 
ment: correcting glasses. 

September, 1882. L E, Hm 34; R E, Hm 3 (decrease of Hm). 
Convergence still considerable. Tenotomy of left internus, and 
correcting glasses. 

October, slight convergence. 

April, 1883. Has worn the correcting glasses constantly. Slight 
divergence of R E, on looking at a distance. IL E, Hm 34; R E, 
Hm 45. Decrease of Hm in both eyes. Treatment: L E + 40; 
incomplete correction on account of the divergence of R E; R E 
+ 60. 

November, 1883. Position of axes good. Hm in both eyes as 
in April. 

75. Posadowsky, girl of eight. May, 1870. Alternating strabis- 
mus convergens. Each eye, Hm 34. Treatment, tenotomy left 
internus, and + 20 permanently. 

June, 1870, Hm 75. 

May, 1872. Wear + 15 all the time, S 4%. Position of the 
eyes good. 

December, 1874. S is worse at a distance whilst using + 15. 
Slight divergence when looking at a distance R. Both eyes, with 
+ 15, only $% to 42; + 24 corrects. Treatment, + 24. 

June, 1877. Each eye, Hm 7s. Motility: L E, the centre 
of the cornea reaches a vertical line passing through the inferior 
punctum; R E, the external edge of the pupil reaches the same 
line. Inasmuch as under the use of concave 24, the divergence 
disappears totally when looking at a distance, concave 30 were or- 
dered to be worn constantly. 

January, 1882. Has worn concave 30 constantly for some 
years, but his eyes ache now when using them for reading. R E. 
without atropine, Em; L E Hm 3. 

76. Muentzer, boy aged nine. Strabismus convergens R E, 
with great amblyopia, from a central corneal leucoma, the result of 
ophthalmia neonatorum. April, 1876. Hm +; ; wore succes- 
sively stronger convex glasses, under which the strabismus of the 
right eye completely disappeared without tenotomy, 
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July, 1880. L E, Hm 7, with S 34. 
June, 1883. L E, Hm +;; with + 11, S only #4. 


These cases show that the refraction increased whilst 
using convex glasses, as follows: 
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The refraction was here determined functionally, and 
without the use of atropine. 

It is extremely difficult to interpret the meaning of these 
cases, no matter whether we assume an alteration in the 
axes of the eyes or a spasm of the accommodation. It 
seems paradoxical, that the glasses which imperfectly cor- 
rected the defect of refraction should have made the hyper- 
metropia more manifest, whilst a perfectly correcting glass 
produced precisely the opposite condition, 2. ¢., an increase 
of refraction. Yet no matter which way we look at it, these 
cases all oppose the tensor hypothesis. I have already in- 
sisted upon the excessive convergence of the visual axes as 
the chief cause of the origin and then of the increase 
of myopia. We shall, however, find it difficult to appreciate 
this especial cause in these cases, because there is no need 
of increased convergence in the interest of more distinct 
vision, for only one eye here participated in that act. 
Moreover, in cases 74 and 75, as well as in the case reported 
by Fuchs, divergence occurred at a later date, and from this 
fact we should not be too urgently inclined to conclude 
that there had been any increased tension on the part of the 
interni. For lack of any thing better we may set up various 
hypotheses, which finally permit us to assume an increased 
external muscular pressure; still, these theories appear at 
present to have no great amount of support. I will there- 
fore abandon any further suppositions, and in conclusion 
simply mention a case which proves how the object-distance, 
as well as the convergence, can play a réle. 
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77. Schlesinger, girl, aged eleven. December, 1880. The 
patient was tenotomized in both eyes eight months before ir. 
Vienna, and furnished with + 40, which, as it seems, she has not 
worn constantly. The convergent strabismus of the amblyopic 
right eye is still well marked. Successively stronger convex 
glasses were ordered for the sake of correcting the remaining stra- 
bismus, at first + 30, which over-correct (S 44); in January, 
1881, + 20; in May, 1881, + 15, with S at that time 4}. 

January, 1882. After using + 13} for several months, and, as 
her teacher as well as school-mates assured us, holding her work 
very close to the eyes, + 20 was over-correcting, and with + 24 
S 44 was obtained. The patient now worked with a supporter at 
a distance of 40 cm., so that soon Hm was again discovered 
of + 134, with S $4. 


We might borrow an objection against the convergence 
hypothesis from the convergent strabismus of hyperme- 
tropes. And in order to meet it, we shall be obliged to look 
a little closer into the genetic causes of strabismus gener- 
ally. Whenever the globe is moved, its muscles are sub- 
jected to two different impulses.' The one produces the 
simultaneous version to the right or left (up or down), the 
other arranges the visual axes and the accommodative 
apparatus upon the same point. It will at this point be 
advantageous for us to give a special title to each im- 
pulse. Let us call the first the /atera/, the second the 
accommodative impulse. Each of these affects with equal 
force the muscles concerned in both eyes. And except- 
ing the case in which the object for fixation lies at an 
infinite distance, both impulses will as a matter of course 
partly oppose one another. Hering has described these re- 
lations so fully that I will refer my readers entirely to him. 
He then comes to the following case (Page 10; bz supra): 
If an object approaches not in the median line of the surface 
of the face, but in a visual axis which lies parallel to the 
median plane, this eye (the left) stands apparently immov- 
able, whilst the other (the right eye) alone makes a con- 
vergent motion. But the fixed position of the left eye 
is only due to the fact that the outward deviation which it 





1 Hering : ‘‘ Die Lehre vom binocularen Sehen.” 1868, Erste Lieferung. 
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ought to make according to the lateral impulse, is balanced 
by the accommodative impulse, which is equally strong in 
its action upon the adductor muscles. 

“ The left eye therefore, since two antagonistic muscles 
are acting upon it, must behave differently from what it did 
before (2. ¢., when the object was far away), in which case, 
though its visual axis had the same position, yet both an- 
tagonists were not innervated: z¢ well be in a condition of 
increased tenston, and the intraocular pressure will have in- 
creased, although the position of the visual axes has remained 
just the same.” 

According to this, whenever we look at any thing close at 
hand, no matter whether we look laterally or not, both eyes 
are subjected to the double impulse, the lateral as well as 
the accommodative. Hering’s deduction shows without 
further argument that this is the case whenever we look to 
one side, for since he proves that the muscles of both eyes are 
equally innervated, it is impossible for the left eye, directed 
straight ahead, to be alone subjected to the double impulse ; 
the right eye, directed toward the median line, must be sub- 
ject to the same impulse. Nor again can we assume, that at 
the moment when any object is moved horizontally before 
the eye, and passes the median line, the lateral impulse is 
entirely absent, whilst it was present a short time before, 
and then immediately after. 

There is yet another proof that the lateral impulse is 
always present when an object is approached in the median 
plane. And this is borrowed from a pathological condition. 
Whenever, in a case of insufficiency of the internal recti, the 
object is brought so near in the median plane that the one 
eye deviates outward, if we bring the object still nearer to the 
face, the deviated eye does not remain in its original de- 
viated position, but moves further and further out as the 
object is brought closer and closer to the glabella. The 
deviating eye finally makes a lateral movement in associa- 
tion with the fixing eye—z. ¢., both eyes follow the lat- 
eral impulse, which has at last obtained the superiority 
over the accommodative. The lateral impulse could not 
possibly have been entirely absent before, and yet suddenly 
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make its appearance now. If, however, both impulses are 
at work, whenever we look at any thing close to the eyes, 
then whilst this is going on, the tension of the external 
muscles as a whole, and with them the intraocular pressure, 
must be increased. 

This preponderance of the lateral impulse is frequently 
more marked in cases of insufficiency of the interni, if we 
vary the experiment of bringing the object closer, in the 
following way’: Arrange the visual axes parallel to the me- 
dian plane, and then move the fixation object alternately 
along the right visual axis toward the right eye (dextro-me- 
dial motion of the object), and upon the left visual axis toward 
the left eye (s¢xzstro-medial motion of the object). Now one 
would suppose, that with preponderating insufficiency of 
the one rectus internus, the eye concerned would permit 
objects to be brought much closer when its visual axis is 
directed straight ahead (for its internal rectus will then be 
less affected) than when its visual axis converges toward the 
other side. Yet this is not so, and indeed we find an en- 
tirely different condition of things. Thus, if we suppose 
the right eye to be the one that invariably deviates, and 
that this deviation takes place when an object is brought 
directly in front of the eyes up to a distance of six inches, 
then if we carry the object sinistro-medially, binocular vision 
persists up to a distance of four inches from the glabella, 
whilst if we carry the object dextro-medially, the right eye 
begins to deviate when the object is still at eight inches 
from the glabella. These figures are taken at random, and 
are only meant to express the fact that the deviating eye re- 
veals the weakness of its internus at a greater object-dis- 
tance when the object is approached along its visual axis 
directed straight ahead, than when it approaches the surface 
of the face along the axis of the other eye directed straight 
ahead, and this, despite the fact, that in the latter case, we 
refer greater energy to the insufficient internus. This appar- 





1 It is not necessary at this point to enter further into the varieties of insuffi- 
ciency of the interni, or of latent divergent squint. We shall indeed sometimes 
fail to confirm the experiment about to be mentioned, but this also is not essen- 
tial to our argument ; it is enough that the movements to be described are 
frequently seen. 
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ent contradiction can be reasonably interpreted to this effect 
only, that the eye with the insufficient rectus obeys the lat- 
eral impulse more obediently than the accommodative. 

The most perfect case in my experience of preponderance 
of the lateral over the accommodative impulse, was one of 
oculomotor paralysis approaching recovery. 


78. Seidel, girl of fifteen ; a slight blow on the upper margin of 
the right orbit was followed with well-marked paralysis in almost 
all the branches of the right oculomotor nerve. Nine weeks later 
the paresis was decidedly reduced. There still existed, however, 
a difference in the height of the double images, but when this was 
equalized by the use of prisms of 8°, the lateral separation also dis- 
appeared in a greater portion of the field of fixation, and conver- 
gence was soon noticed. On carrying the object sinistro-medially, 
the double images fused up to 5 cm. from the eye, whilst with 
dextro-medial movement, the right eye began to deviate outwards 
at 30 to 35 cm. 


This behavior of the interni proves that when we approach 
an object in the median plane, the accommodative and the 
lateral impulses are both present—in other words, that every 
innervation of an internal rectus is accompanied with a 
stretching on the part of the abductor on the opposite side. 
Hence at every act of binocular fixation at a short distance, 
both the interni and externi will be excessively stretched, 
and the correct binocular position will only be attained by 
the two interni yielding to the accommodative impulse. 
The external muscular pressure must of course be increased 
by the action of both impulses, the intraocular pressure con- 
sequently increased, and all the more, the greater the con- 
vergence of the visual lines. 

If the relations of the eyes are normal, the two impulses 
result in an undisturbed binocular vision. If we see with 
one eye only, or if the interest in binocular simple vision is 
not sufficiently great to equalize the opposing impulses, 
strabismus arises; abnormal convergence if the accommo- 
dative impulse preponderates ; abnormal divergence if the 
lateral impulse is the more powerful. 


In very many cases of convergent strabismus the zucrease 
z . 
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of the angle of squint at near vision, is much greater than 
the increase of the binocular angle of convergence under 
normal conditions at the same distance. Hence it equally 
follows that the lateral impulse in convergent strabismus is 
too slight, and so retreats behind the overpowering accom- 
modative impulse. On the contrary, the frequent diver- 
gence of the visual axes in myopic eyes when objects are 
held close to the face (latent divergent squint) proves that 
in myopia the lateral impulse preponderates whilst the ac- © 
commodative impulse is pathologically diminished. 

This is not the place to go deeper into the varieties of 
strabismus, yet I should like to touch briefly upon some 
which, as it seems to me, will be more easily understood, 
if we apply to them the theory of the antagonistic im- 
pulses. 

If in anisometropia and latent divergent strabismus we 
alternately cover the two eyes, the covered eye, with the 
less refractive force, deviates further outward than that 
with the greater refractive force. If the latter fixes an ob- 
ject in the median plane, the accommodative tension must 
be less on account of the high degree of myopia. At the 
same time the internus of the other eye will be less inner- 
vated, and the eye obeys the pull of the rectus externus, 
which, in its turn, yields to the lateral impulse that the 
internal rectus of the fixing eye must receive when the ob- 
ject is brought near at hand. It would thus seem as if the 
strength of the accommodative impulse which the right 
rectus internus receives, depended upon the contraction of 
the left tensor choroidez and the accommodative impulse 
of the left internal rectus upon the contraction of the right 
tensor choroidez. 

It occasionally happens in strabismus convergens alter- 
nans- with hypermetropia and moderately good vision in 
both eyes, that the right eye, in fixing, commands the left 
half of the field of vision so far as the bridge of the nose 
permits, whilst the left eye, on the contrary, governs the 
right half of the field (strabismus convergens homonymous). 
In such a case the motility of both eyes in a horizontal 
direction is somewhat impaired, particularly outward, and 
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the lateral impulse is generally so poorly developed that the 
eyes do not move co-ordinately in the horizontal direction 
—in other words, the squinting eye lags behind the fixing 
eye, in lateral movements. If, for example, we move an 
object horizontally from far to the right toward the left, in 
front of the face of such a squinter, and the left eye begins 
to fix, the strongly converging right eye will move much 
less inward than the fixing eye outward. When the object 
is almost on the median line, both eyes suddenly make a 
movement to the right, and the right eye begins fixation. 
If the object is carried still further to the left, the left eye 
will remain immovable in the inner angle. Similar anoma- 
lies of motion occur in other varieties of strabismus, but 
they need not be detailed at this place. 

The opponents of the convergence theory would like to 
conclude that if excessive convergence of the visual lines is 
a main cause of myopia, strabismus convergens ought fre- 
quently to produce myopia, which is by no means the case. 
I believe now, by this excursion into the realm of strabis-° 
mus, that I have shown, that in every case of this affection, 
only one of the impulses is actively at work, whilst the other 
is defectively developed. Still, a permanent and excessive 
convergence of the axes can only become a cause of my- 
opia when the convergence occurs under the simultaneous 
forcible action of both impulses, because it is only then that 
the external pressure upon the globe, and consequently its 
tension, is increased. 

The crescentic atrophy of the choroid which lies outward 
from the optic papilla, is always small in acquired myopia 
in youthful years. The greatest breadth of the atrophic 
crescent rarely attains one half of the diameter of the pa- 
pilla, and in a great majority of cases it remains for a long 
time much less than this. It is only in later years (from 
thirty-five onward) that it generally begins to increase in 
breadth. If broader atrophic crescents are seen in young 
persons, the myopia must have been congenital. The ac- 
quired atrophy can, in my opinion, be explained from analo- 
gies borrowed from general pathology. Increased function 
produces in all organs hypertrophy, not atrophy. In har- 
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mony with this, we see the excessive development of the 
ciliary muscle in hypermetropes, its slight development in 
myopes.’ Hence for any one to assert, as is the case with 
the supporters of the tensor hypothesis, that the choroidal 
atrophy is caused by the increased function of the tensor 
choroidez, is to contradict a generally accepted law. 
The form of the globe is decided by the sclera. If the 
sclera becomes ectatic, the choroid must follow its lead 
and be passively distended. Passive pulling can produce 
atrophy. The so-called secondary atrophic patches, and 
the extensive diffuse atrophy of the choroid, which are 
never absent in the highest degree of myopia, are associ- 
ated with the general ectasia of the scleral capsule. There 
can here be no question of an excessive tension of the 
tensor. But to bring the latter into causal relations 
with the general scleral ectasia, seems to me impossible. 

I have already shown by the series of cases from 52 to 68, 
that upon the basis of the views which I have here laid 
down, the increase of myopia can really be hindered. I 
have also made some previous mention of abducting prisms, 
which, as is well known, have long been used to diminish 
the convergence of the visual axes in reading, etc. But 
the indications for their use have hitherto been found 
chiefly in muscular asthenopia. In order to use abducting 
prisms in the prevention of myopia, it is necessary for us 
to know to what distance from the eyes they remove 
the intersection of the visual axes. This distance is to 
be measured from the middle of the base line. I felt 
the need of a table from which we could at a glance read 
the intersection of the visual axes when the object is held 
at various distances, as well as when subjected to the action 
of various prisms. Professor Mayer of Breslau has kindly 
furnished the desired table. For the sake of abbreviation 
the distance at which the axes intersect will be called Int., 
and the object-distance or reading distance, R D. 

The basal line is supposed to be 60 mm long. These 
figures are in round numbers, all millimetres being removed. 





1 Arlt: “ Ueber die Ursachen und die Entstehung der Kurtzsichtigkeit.” 
Vienna, 1876. 
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TABLE III. 
Int., lies in 

With prisms of a refracting angle of cm, from 

centre of 

3° 4° 6° 8° base line. 
And with 17 16 15 14 20 
a reading 24 22 20 18 30 
distance 30 27.5 24 21 40 
of cm. 35 32 27 23 50 
37 33-5 28 24.6 55 
35 29.5 25.5 60 
38.5 31.5 27 7° 
33-5 28.3 80 
35 29.3 go 
36 30.5 100 




















The table is very instructive. Thus we learn that the 
length of the R D is of the greatest importance for the 
length of Int., and that with the increase of R D, Int. in- 
creases for all prisms. Ina high myopia with R D of 17 
cm (64”), nothing is accomplished by using a prism of 3°, 
for Int. is only removed about 3 cm from the eye, 7.¢., as 
far as to 20cm. But if R D is 30, then Int. is removed 10 
cm away by the very same prisms, z. ¢., to the 40 cm which 
we so highly recommend. Then again, strong prisms of 
6° and 8° (and any stronger than the latter are not permis- 
sible for permanent reading) only permit an Int. of 40 cm 
when R D is respectively 24 and 21 cm. If in order to pre- 
vent the advances of myopia, R D should be at least 40 cm, 
it will depend upon the R D, to be maintained by a proper 
support, what prisms are to be chosen. For children under 
twelve,a R D of 40 cm is hardly suitable. Hence when 
the first traces of myopia are seen in children, we should 
arrange the distance at 30 cm by the supporter, and then 
produce an Int. of 40 cm by prisms of 3°. 

If from any cause, such as high myopia, corneal opacities, 
amblyopia, etc., a suitable R D can only be obtained at 
20 to 24 cm, and even then only by concave glasses, the 
latter should be combined with prisms of 8° in order to 
produce Int. at about 40cm. I call this Int. ‘‘ suitable,” 
and mean that the suitable R D is not the greatest distance 
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at which we can easily read for any length of time, but a 
distance somewhat less than that. 

It is possible that our investigations will teach us, that in 
order to prohibit the increase of myopia, it will be better to 
choose a greater Int. than 40cm. With a greater R D we 
could obtain a very great increase in Int. Thus, witha R D 
of 35, Int. can be pushed off to 60 cm by the aid of prisms 
of 4°, and even to 90 cm with prisms of 6°. 

It is probable that a R D of 30 to 35 cm is perfectly harm- 
less to normal eyes. Still I know nothing certain about this. 
But our knowledge of the causes of myopia would be in- 
credibly furthered if the gentlemen who examine myopia in 
the schools would try to discover the habitual R D of 
those in whom myopia has developed, and the R D main- 
tained by those who have no myopiaat all. Perhaps in this 
way we shall discover just what R D is habitually innocu- 
ous. According to my present observations, the R D of 
myopes is often less than 25 cm, even when the myopia 
does not necessitate so small a one. 

I would therefore recommend that all scholars be pro. 
vided with a measuring staff, something like a ruler, for in- 
stance, with which they shall frequently measure and regu- 
late the distance between the glabella and the writing. The 
well-intentioned order to “sit up straight ” is by itself of no 
result. 








SEVERE SUPPURATION FOLLOWING A SQUINT- 
OPERATION ; THE RESULTING DIVER- 
GENCE CURED BY ADVANCEMENT. 


By H. KNAPP. 


N my paper on the action of bacteria on operation 
wounds of the eye, published in the first part of this 
volume, I mentioned a case of light and one of severe sup- 
puration after subconjunctival tenotomy. The latter case, it 
seems to me, is worthy of a detailed communication, so 
much the more as I was recently allowed to remove the 
deformity by another operation which presented unusual 
difficulties. The history of the case is as follows: 


On the 22d of October, 1872, the son of John Hunter, of West- 
chester, N. Y., zt. four years and a half, was brought to my 
consultation-room. He had alternating concomitant convergent 
strabismus, congenital as was alleged, of a high degree—such an 
increase of adduction that the external corneal margin of each eye 
could .be carried beyond the lachrymal point. Both eyes were 
slightly hyperopic, their interior and their vision normal. A sub- 
conjunctival tenotomy of the left internal rectus, performed Nov. 
5, 72, healed in the usual way. A similar operation, without 
accident, was made on the right eye, Nov. 20, 72. The eye was 
bandaged with picked lint and a flannel roller as usual, and the 
boy was taken to the house of his parents, ten miles distant. It 
was a cold day, and the boy, vomiting considerably from the 
effects of the ether, often held his head out of the carriage 
window. When he reached his home, the eyelids were swollen and 
the eye was painful. The next morning the swelling had so much 
increased that the lids could not be opened. Pain, swelling, and 
muco-purulent discharge increased from day to day, yet the 
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parents did not call me until six days after the operation, when I 
‘found the little patient in the following ¢ondition : 

Profuse purulent discharge. Lids red and puffy. The 
eyeball so divergent that the cornea was hid behind the outer 
commissure. The bulbar conjunctiva on the nasal side red and 
swollen, with a circumscribed, shining, bluish-gray elevation, the 
size of a split pea, near the caruncle. The eyeball could only 
with difficulty and great pain be so far moved inward as to draw 
the cornea from behind the outer commissure. There was an ex- 
tensive central corneal ulcer, with hypopyon of 4 mm in height. 
The iris and pupil were normal. The pulse was accelerated and 
the general temperature increased. 

I had the little patient at once brought to the hospital, where 
he was treated with cold applications, atropine instillations, and 
very careful cleansing of the lids and conjunctival sac with a weak 
solution of chloride of sodium. Under this treatment he stayed in 
the Institution three weeks. The height of the inflammation was 
reached in two days, when the nasal part of the eye was swollen 
like a scleral staphyloma and the chemosed conjunctiva covered the 
cornea as far as it could be made visible. Then the fever, pain, 
discharge, and swelling gradually diminished. In the region of 
the tendon of the internal rectus there was a round ulcer which 
had laid the sclerotic bare to the extent of 8-10 mm in diameter. 
The corneal ulcer cleared up, and the hypopyon was absorbed. 
The protrusion of the sclera, the ulcer, and the swelling of the 
conjunctiva disappeared. The final result was an ugly divergent 
strabismus and a central corneal opacity. 

At the beginning of August, 1886, fourteen years later, the boy 
was brought to me again by his father. He had grown a well- 
developed youth, and I could infer from his remarks that the de- 
formity of his eye was ungenerously commented on by his fellow- 
students at the college. I told him and his father that it was 
possible to set his eye straight by another operation. They 
consented willingly. 

The eyes were in the following condition : 

The left eye was normal in sight and motion ; the right diverged 
fully 10 mm, half the cornea being covered by the outer com- 
missure. The eyeball protruded and appeared larger. The 
disfigurement was increased by several bluish-black spots on the 
nasal side of the sclerotic, indicating the places where, during the 
suppuration, the sclerotic had been macerated, thinned, and 
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bulging. The surface of the sclerotic in this place was slightly 
uneven, and appeared to be covered by an exceedingly thin coat 
of epithelium or cicatricial tissue. Behind the equator the pres- 
ence of the internal rectus could be recognized. I was agreeably 
surprised to find that this muscle had so much power as to draw 
the inner corneal margin 4 mm to the nasal side of the middle of 
the palpebral fissure. In spite of a superficial round central cor- 
neal opacity of 6 mm in diameter, the sight of that eye was 4%. 
The field of vision was complete; the tension normal. With 
the ophthalmoscope I could detect no abnormity in the interior ; 
in particular, no choroidal patches or atrophies on the nasal side. 
The eye being free from irritation, and no conjunctival or lachry- 
mal disease being present, I performed the operation at the N. 
Y. Ophthalmic and Aural Institute August 10, 1886, five or six 
assistants being present. First the skin of the lids and surround- 
ings, especially the eyelashes, were washed with soap, then with 
Panas’ solution of biniodide of mercury in alcohol and water 
(1 : 400: 20,000). The same solution was used for sterilizing the 
conjunctival sac, the instruments, the sponges, and the hands. A 
three-per-cent solution of cocaine was instilled twice before the 
operation, no more during it. The external rectus was divided 
subconjunctivally, and the small conjunctival wound closed with 
a silk suture. 

Then came the difficult part of the operation : to dissect the 
conjunctiva from the sclera at the site of the previous wound. I 
succeeded well enough in making a conjunctival flap near the 
cornea, though in the region of the horizontal meridian it was 
very’thin. Then I detached, with scissors, all the tissue which 
covered the irregular surface of the sclerotic between the flap and 
the equator. There were only filaments and shreds here and there. 
From an area of 5 or 6 mm in diameter no tissue at all could be 
removed. Further back there was a substantial layer of tissue, 
consisting of the retracted muscle, Tenon’s capsule, and con- 
junctiva. After detaching it from the sclerotic I secured the 
anterior end of the muscle with a pair of fixing forceps, and had 
it held by an assistant while I went again over the ground which 
the muscle had to cover. I was careful in freshening this ground, 
and where I could remove no tissue with the scissors, #. ¢., where 
the superficial layer of the sclerotic consisted of cicatricial tissue, 
I cut and scraped it off with a cataract-knife. The muscle and 
the tissue connected with it were drawn forward by two lateral and 
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a middle black-silk sutures, previously immersed in the biniodide 
solution. They were passed through the muscle and its cover 
from the conjunctival surface, as far back as the retracted semi- 
lunar fold, and pierced the anterior flap from the scleral surface 
to the conjunctival, emerging above, respectively below, the cor- 
nea near the vertical meridian. The middle suture emerged in 
the limbus at the horizontal meridian. The three needles passed 
through the superficial layers of the sclerotic. The posterior flap 
(muscle, etc.,) was first drawn forward by the lower suture, which 
was provisionally tied so as to hold this end of the muscle in its 
proper position. The upper suture drew the upper end of the 
muscle forward and was tied definitely ; then the lower suture 
was tied definitely with a surgical knot. The cornea now showed 
a line of convergence. The third suture increased the conver- 
gence by another line. To secure the effect the needle which had 
been left at the thread of the third suture was passed through the 
skin of the inner commissure, and uniting this end of the thread 
with the other of the middle suture, the eye was held securely in 
a position of a convergence of from two to three lines during the 
next three days. 

After the completion of the operation and the cleansing of the 
eye and its surroundings, the biniodide solution was dropped into 
the conjunctival sac, a small piece of gauze, wetted with the solu- 
tion, placed on the closed eyelids, and a layer of absorbent cotton 
was put over it and held in position by two strips of court-plaster. 
The other eye was bandaged in the same way. 

The patient had no pain, and made a perfectly smooth recovery. 
No secretion, no redness of the lids ; yet in the first two days there 
was a trace of swelling in the nasal part of the edge of the upper 
lid. On the third day the thread passing through the inner com- 
missure was cut ; the eye was still 2” convergent. On the fourth 
day the middle suture was removed ; on the fifth, the upper ; on the 
sixth, the lower. On the seventh day the patient was discharged. 
He had still 1” of convergence and saw double. A week later he 
presented himself again. The double seeing was only rarely 
noticed, and disappeared on attentive fixation. The eye con- 
verged a trifle during distant vision, and diverged slightly when 
the object of fixation was brought nearer than 5”, but even then 
attention would induce binocular fixation, The eyeball was com- 
pletely reduced, its ugly apparent increase of size had disappeared, 
the bluish patches of the sclerotic were covered with conjunctiva 
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and muscle, there was no sinking-in of the caruncle, the cornea 
moved from the outer commissure to the inner, and binocular 
fixation was present from 5” to infinite distance. Two months 
after the operation the condition was the same. 


From my present opinion on the causes of suppuration, 
I cannot but believe that the wound, at the first operation, 
in some way or other must have been infected with 
pyogenic fungi, introduced either with the instruments, or 
from the conjunctival sac or the edges of the lids, or (less 
likely) from the air. The long drive in the cold, the vomit- 
ing, etc., can have acted as a favorable condition for the 
development and spread of the suppuration. Whatever 
may have been the direct cause of the intense inflammation, 
and however rare such accidents after squint-operations 
may be, just these exceptional cases teach us the lesson con- 
stantly to be on our guard against the entrance of infective 
germs in small as well as in large wounds. To emphasize 
this lesson even single cases are worthy of publication, if 
they illustrate unusual conditions. The above case appears, 


however, to be of interest not only on account of the excep- 
tionally severe reaction and consequences of the operation, 
but also on account of the peculiar difficulties connected 
with the execution of the advancement, and furthermore, 
on account of its felicitous final issue. 

















THE BACILLUS OF ACUTE CONJUNCTIVAL 
CATARRH, OR “ PINK EYE.” 


By J. E. WEEKS, M.D., 


RESIDENT ASSISTANT SURGEON TO THE OPHTHALMIC AND AURAL INSTITUTE, 


On the 21st of March, ’86 Dr. R. O. Born sent me a patient 
- who was suffering from acute conjunctivitis, with the request that 
I should examine the rather profuse muco-purulent discharge 
microscopically. The patient, Anna F., age thirty, in good 
health, first noticed that her eyes were sore three days previous to 
her visit to me. A sensation as of a foreign body in the eye, 
burning and stiffness of the lids, followed by a muco-purulent 
discharge, preventing sleep, had been experienced. 

St. Pr.—The ocular and palpebral conjunctive are greatly con- 
gested, lids slightly swollen, marked photophobia, profuse lachry- 
mation and muco-purulent discharge. I made a cover-glass prep- 
aration (dry) of the secretion, stained it with gentian violet, and 
examined the specimen with a 7, oil immersion. The examina- 
tion disclosed large numbers of small well defined bacilli (see cut 
No. 1), which were aggregated on and in the pus cells, and free in 
mucus. The patient complained of frontal headache, and had 
the some coryza. By the use of constant cold applications for three 
or four days, and the use of mild astringents, the eyes recov- 
ered in two weeks from the beginning of the attack. There were 
two children in the family, one of twenty months and one of four 
years, both of whom had sore eyes. The first had had conjunc- 
tivitis for two months. The palpebral conjunctiva was injected 
and was discharging muco-pus. The second was a case of six 
weeks’ standing, and was in the same condition as the first. No 
corneal trouble was present in either case. The secretion from 
both cases contained many bacilli such as were found in the se- 
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cretion from the mother’s eyes. By keeping the eyes clean and 
the use of a zinc collyrium both children recovered in one week. 


In frequent examinations of conjunctival secretions at the 
Ophthalmic and Aural Institute, for some months previous 
to the 29th of March, I had never met with this form of 
microbe. With a view to determining how frequently cases 
like the ones described occurred, I examined all secretions 
from cases of conjunctival diseases that came to the clinic 
after that time, but failed to find the bacillus again until 


May 21st, when Peter C., age twenty-three years, presented him- 
self for treatment. On inquiry I found that his wife, three children, 
and a servant girl still had, or had recovered from, a similar form 
of conjunctivitis. They were attacked as follows : 

Thos. C., two and a half years. Attacked May 4th. Muco-puru- 
lent discharge from both eyes ; still perists. 

Jos. C., fifteen months. Attacked May 7th. Muco-purulent* 
discharge from both eyes ; still persists. 

Eliz. C., twenty-eight years. Attacked May gth. Muco-puru- 
lent discharge from right eye only ; recovered. 

Katie O’C., servant. Attacked May 16th. Muco-purulent dis- 
charge from the right eye only ; still persists. 

Peter C. Attacked May 17th. This case very closely resem- 
bles the first case reported. ‘The eyes got well in five or six days 
by the use of cold and astringents. In three weeks he returned 
with a fresh attack fully as severe as the first, which readily re- 
sponded to the same treatment. The bacilli were found, in quite 
large numbers, in the secretion from all of the last five cases. 


A number of observations of the occurrence of the same 
disease in different members of the same family was perhaps 
sufficient evidence of the contagious nature of this form of 
conjunctivitis. I determined, however, to ascertain this 
point positively, by inoculating healthy conjunctive with 
secretion from an affected eye. At first rabbits were used, 
but the inoculations failed to produce any inflammation of 
the conjunctive. I then inoculated the healthy conjunctive 
of six eyes in five men, who had previously lost their vision, 
by transferring a small amount of the secretion from the 
patient’s eye to the eyes that were being experimented on. 
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In five of the six eyes inoculated the same form of conjunc- 
tivitis was produced, the bacilli being found in the secretions. 

From March of this year up to the present time I have 
observed about one hundred cases of this disease. I find 
that it varies to a considerable extent in degree of severity ; 
all the cases, however, resemble one another so closely in 
their clinical aspect that the diagnosis may be readily made 
without the aid of the microscope. 





No. 1.—APPEARANCE OF THE BACILLUS IN THE SECRETION. 
1. Mucus with pus cells; small bacilli in the mucus. 2. Pus cells. 3- Pus cell with 


bacilli on the surface and in the interior. 4. Bacilli heaped up. 5. Tithetfal cell. 
Cultivation.—By the kind assistance of Dr. T. M. Prudden, 
attempts were made to cultivate the small bacillus on agar 
and gelatine, in tubes and on plates, from the secretion from 
the first case and from the case of Peter C., without success. 
Peter C. went to the laboratory and the secretion was 
transferred directly from the conjunctival sac (after having 
thoroughly cleansed the sac and permitted fresh secretion 
to form) to the tubes and plates. Although the conditions 
were made as favorable as possible, the bacillus did not 
develop. On particles of pus that were transferred to the 
tubes the bacillus developed rapidly, but could not be in- 
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duced to feed on the agar, and died out and disappeared in 
a few days. An endeavor was made to render the agar, 
which was a 1% preparation, acceptable to the bacillus by 
the addition of a little sugar in some tubes, increasing its 
alkalinity in others, and by rendering it more acid in others. 
The bacillus would not develop in any of these preparations. 
I did not experiment further with the ge/atine, which was a 
10% preparation. (See Hueppe, p. 105.) Conceiving the idea 
that possibly the agar was the objectionable factor, a 
mixture which contained only about 0.5 % of agar was pre- 
pared. The bacillus developed rather feebly in this 
preparation in tubes. It would not grow on plates. Hav- 
ing found a medium on which the bacillus would develop, 
although feebly, my next endeavor was to make a pure 
culture. The bacillus in the tubes was contaminated with 
a club-shaped bacillus (or one which soon became clubbed), 
which developed as rapidly as the small bacillus, and re- 
peated attempts to separate the two proved fruitless. It 
was easy enough to procure a pure culture of the clubbed 
bacillus as it grows quite readily on 1% agar. Very many 
attempts to obtain a pure culture were made by employing 
the “plate” method. The same medium on which the 
bacillus would grow in tubes would not support it on plates. 
An attempt was made to produce a pure culture by inocu- 
lating many tubes from a thin emulsion of the mixture in 
“normal saline solution,” without success. On the} Zto4% 
of agar in tubes, the bacillus with its contamiriation was 
carried to the sixteenth generation. Although repeated 
attempts have been made to cultivate this small bacillus on 
sterilized blood serum, I have failed to carry it beyond the 
second generation. It develops quite rapidly in beef-tea, 
but grows very feebly on potato. Its development on 
agar is as follows, (see cut No. 2). But little growth can 
be seen during the first twenty-four hours. At the end of 
forty-eight hours a slight haziness appears along the track 
of the needle, and on the surface of the agar a small eleva- 
tion is noticeable; this is of a pearly color and possesses a 
glistening surface. By the formation of concentric colonies 
the growth extends for a short distance from the point of 
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puncture on the surface of the agar. The growth reaches 
its height in from five to seven days, at which time the 
above-described appearances are but slightly exaggerated. 
The bacillus then gradually degenerates, breaking up into 
small particles which take the stain poorly. I have not 
seen the well-formed bacillus in any tube-growth later than 
one month after the tube was inoculated. The club- 
shaped bacillus retains its form much longer. The 0.5% 
agar is the best medium that I have found on which to 
cultivate this bacillus; it leaves, however, much to be 
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No. 2.—CULTURE IN TUBES ON AGAR. 
1. Profile view of growth on agar. Agar with level surface. 2. First view of growth, 


agar with inclined surface. Water of cendensation below. 3. Profile view of growth 
on agar with inclined surface. Water of condensation below. 

desired, which further experiments will probably satisfy. 
The method of inoculating tubes with the conjunctival 
secretion has been to thoroughly clean the conjunctival sac 
with clean water and cotton, direct the patient to keep the 
eyes.closed, and after five or ten minutes to transfer a small 
portion of the newly formed secretion from the bottom of 
the lower conjunctival sac to the tube, using a previously 
heated platinum rod forthe purpose. An even temperatnre 
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from 34° to 37° C. is most favorable for the development of 
this microbe ; it is also necessary to have abundant moisture. 
I have mever succeeded in making a cultivation at the 
temperature of the room, nor on agar from which the 
water was in part removed. The bacillus varies consider- 
ably in length, being from 1 to 2 micro-millimeter long; 
in thickness it is always the same—namely, about 0.25 micro- 
millimeter. Compared with the tubercle bacillus it has 
about the same thickness, but is considerably shorter. In 
preparations from cultures on agar I have observed a num- 
ber of the bacilli joined, forming quite long threads (6 to 8 
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No. 3.—CULTURE PREPARATIONS AS SHOWN BY THE MICROSCOPE. 


1. The contamination—a clubbed bacillus. 2. Very small bacilli grouped together 
(pathogenic variety). 3. Bacilli united in chains. 





together), the division between individual bacilli being very 
indistinctly marked. There was no tendency to a double 
arrangement, as in bacillus subtilis or in Leber’s bacillus of 
xerosis of the conjunctiva. 

The bacillus under consideration stains readily with 
watery solutions of fuchsin, gentian violet, and methylen 
blue, taking the stain a little less deeply than do the cocci 
and bacilli ordinarily met with. When the bacillus begins 
to degenerate it stains much less readily. It does not stain 
well with Bismarck brown, ammonium or picro-carmine, or 
with hematoxylin. Attempts at double staining have so 
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far proven unsatisfactory. In staining sections of the con- 
junctiva, Gram’s method with gentian violet has given the 
best results. I find nothing peculiar to this bacillus in the 
effect produced upon it by the various acids, alkalies, alco- 
hol, chloroform, or ether. If colored with gentian violet 
or fuchsin the bacillus is quickly decolorized when treated 
with alcohol or a ten-per-cent. solution of either nitric, 
acetic, hydrochloric, or sulphuric acid, taking the color 
again readily after the decolorizing reagent is removed by 
washing with water. 

Inoculation Experiments——Not having succeeded in mak- 
ing perfectly pure cultures of the small bacillus, pure cul- 
tures of the clubbed bacillus were made and experiments 
conducted with this and the mixture. 


Experiments with the Clubbed Bacillus. 


Case 1.—T. B., twenty years. O. D. inoculated by placing a 
very small amount of a pure culture (seventh generation) in the 
conjunctival sac. The microbe was taken from the tube on the 
point of a sterilized platinum wire, and placed directly in the con- 
junctival sac. The patient was under observation one week. 
Absolutely no reaction followed. 

Case 2.— Fuly 10th.—I. M., forty-two years. O. D. inoculated 
as in the first case, with the same result. 

CasE 3.—Aug. 8¢h.—D. L., six years. As in Case 1, with the 
same result. 

Case 4.—Aug. 8th.—S. G., six and a half years. As in Case 
1, with the same result. 

Case 5.—Aug. 13¢h.—W. W., seven years. O. D. inoculated 
from a sixth generation. Result as in Case 1. 

The right eyes of two rabbits were inoculated in the same 
manner. Absolutely no inflammatory reaction occurred. 


The above five inoculations of the human conjunctiva (to 
which I might add others) and two of rabbits are sufficient 
to prove the innocence of the clubbed bacillus in the pro- 
duction of acute conjunctivitis. 


Experiments with the Mixture of the Small and Club-shaped 
Bacili. 


Case 6.— Fuly 29th.—M. I., six years. O. D. inoculated from 
a fifth generation, proceeding as in Case 1. 
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Fuly 31st—The ocular and palpebral conjunctive of the inocu- 
lated eye are markedly congested, and are secreting a small amount 
of muco-pus; profuse lachrymation ; no photophobia and but 
slight pain. Specimens from the secretion were examined with 
the microscope and wefe found to contain numerous bacilli ex- 
actly resembling the small bacilli in the culture tube. The left 
eye was perfectly normal. 

Aug. 2d.—The congestion of the ocular and palpebral conjunc- 
tive of the right eye is very intense. Profuse discharge of muco- 
pus, which collects in the inner canthi, escaping at these points. 
Lachrymation, slight photophobia, some pain in the lids, and mild 
coryza. The left eye was becoming injected, probably having 
been inoculated with the discharge from the right eye. 

Aug. 4th.—Both eyes presented a typical picture of acute con- 
junctivitis, with intense congestion and slight swelling of the 
ocular and palpebral conjunctive. Chemosis not prominent, with 
slight swelling of. lids. The discharge has become thicker, 
and the accumulation of yellowish flakes at the inner canthi is 
marked. Continuous application of iced cloths was ordered. 

Aug. 8th.—The ocular conjunctiva is becoming white ; the dis- 
charge still continues, but is less in quantity and thicker. 

Aug. 1oth.—Still greater diminution in the congestion of the 
conjunctiva and in the amount of the discharge. A zinc collyrium, 
+ 4%, was ordered to be applied to the conjunctiva of the lids twice 
a day. 

Aug. 16th.—Ocular conjunctiva white. Palpebral still con- 
gested. Thick yellow masses of discharge appear at the inner 
canthi, am appearance quite characteristic of this form of disease. 
No photophobia, and but slight pain. 

Aug. 30th.—Still a very little of the yellowish discharge at the 
inner canthi. Conjunctiva almost normal. 

Sept. 1st.—Patient has entirely recovered. 

Case 7.—Fuly 27th.—S. D., seven years. O. D. inoculated 
with the mixture from a fourth generation. The disease ran 
a course identical with that in No. 5, except that on Aug. 8th 
some subconjunctival hemorrhages were present. The discharge 
ceased about the 28th of August. 

Case 8.— Fuly 29th. A.S., six years. O. D. inoculated as in 
the two previous cases with the mixture of the fifth generation. 
The inoculated eye became injected on the second day, followed 
by the left two days later, with muco-purulent discharge, as in 
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Cases 6 and 7. This case, however, recovered in three weeks 
from the time of the inoculation. 

Case 9.— Fuly 29th.—F. F., six years. This case was in every 
respect a repetition of Case 8; the inoculation having also been 
made from a fifth generation. 

Case 10.— Sept. 1st.—M. T., thirteen years. The inoculation 
in this case was made from the eleventh generation of the same 
bacillus. The typical conjunctivitis appeared on the second day 
and ran a course as in Case 8, except that on the fifth day a very - 
few marginal phlyctenule appeared. ; 

Case 11.— Sept. 1st.—J. A., ten years. O. D. inoculated from 
the eleventh generation. The typical conjunctivitis appeared, as 
in Case 8, running a similar but somewhat more protracted course. 


Preparations of the secretions from all of the last six cases 
were made from time to time. The bacillus was present in 
all as long as the yellowish discharge persisted. 

Sections of the conjunctiva from three of the cases, ob- 
tained by cutting out small portions from the bottom of 
the lower conjunctival sacs, some of which portions were 
hardened in Miiller’s fluid and others in alcohol, after which 
the sections were made by the use of the freezing method 
or by imbedding in celloidine. The sections were stained 
by Gram’s method. The bacilli in rather scanty numbers 
were found in the anterior layers of the epithelium, either 
singly or in small colonies lying between the cells. Some 
leucocytes or pus cells found in the epithelial layer showed 
the bacilli apparently in the interior as well as on the sur- 
face of the cells. 

No corneal complications, occurred in any of the above 
cases. No corneal complications ever occur in this form of 
conjunctivitis, unless it is complicated by some intercurrent 
disease. In Case 9 a few phlyctenule appeared on the fifth 
day. This I consider the development of a distinctly dif- 
ferent disease, engrafted on the older conjunctivitis,—an 
accidental complication. 

It will be noticed that in the last six cases described the 
inflammation in the inoculated eye (O. D. in all) appeared 
uniformly in about forty-eight hours from the time that the 
bacilli were introduced. In order to produce this effect 
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there certainly must have been some causative agent in the 
cultures employed. Had it been a simple chemical irritant 
to the conjunctiva we would have expected to see an zm- 
mediate inflammatory result. As it was, no redness of the 
conjunctiva, no sense of discomfort or any thing outside of 
the normal condition was experienced by the patient until 
thirty-six to forty-eight hours after the inoculation. A 
period of incubation was necessary to enable the bacilli to 
multiply sufficiently to produce an inflammatory condition 
of the mucous membrane. 

The researches of numerous observers have demonstrated 
the fact that quite a large variety of microbes, cocci and 
bacilli, are present in secretions from the conjunctival sac. 
I have myself cultivated four forms of bacilli and five vari- 
eties of cocci from these secretions, not including the coccus 
of Neisser, nor the one recently described by Michel as the 
causative agent in trachoma. All which I have cultivated, ex- 
cept the very small bacillus described, grow on ordinary 1 % 
agar, and do not (as has been determined by actual inocula- 
tion experiments, which my space here does not permit me 
to give in full) produce any inflammation when introduced 
into the conjunctival sac. 

If additional proof of the contagious nature of this form 
of conjunctivitis was necessary, the auto-inoculation of the 
left eye in all of these cases—the appearance of the conjunc- 
tivitis in that eye on the fourth day—is conclusive. Culti- 
vations of the small bacillus were made from the secretions 
from the inoculated eyes, which presented all the appear- 
ances of the original cultures. 

In numerous examinations of secretion from the normal 
conjunctiva and from the conjunctiva in all its phases of 
disease, I have never met with this bacillus except in the 
form of acute conjunctivitis described. In this disease, of 
which as stated above I have observed many cases in the 
last six months, the bacillus is constant. The observations 
and experimental results given above, notwithstanding the 
defect in its cultivation, are, I believe, sufficient to establish 
the causative effect of the bacillus in this form of conjunc- 
tivitis. The difficulty in cultivating this pathogenic microbe 
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on artificially prepared food is not unprecedented. Many, 
in fact the greater number of known pathogenic varieties, 
are cultivated with difficulty, and some are yet problemat- 
ical in that respect. 

This form of conjunctivitis is contagious and epidemic ; 
it appears most plentifully in the spring and fall months, 
but isolated cases are found at all times of the year. From 
the peculiar congestion of the ocular conjunctiva it has be- 
come popularly known as “ pink eye.” Its epidemic char- 
acter is well known. As before stated, corneal complications 
never occur in this form of conjunctivits unless some other 
disease is engrafted upon it. The disease usually runs its 
course in from three weeks to two months, but may con- 
tinue even longer if not treated. It may be much short- 
ened by the use of constant cold applications during the 
acute stage, and the application of some mild astringents in 
the subacute and chronic stages. 

So far as I am aware, no one has heretofore described 
a microbe as the cause of this form of acute conjunctivitis. 
Koch (Wiener med. Woch., 1883, p. 1550), while at Alex- 
andria, Egypt, investigating the cholera epidemic, examined 
the secretion from fifty cases of conjunctivitis, which included 
two forms. One of the forms of conjunctivitis, which runs a 
very severe course, he asserts to be due to the presence of a 
bacterium, which closely resembles the gonococcus, and is 
probably identical with it. The other, a very much less 
severe process, in which a constant condition was the pres- 
ence of a very small bacillus in the pus corpuscles. The 
latter is probably the same form that I have described. 

Dr. Haensell (Bulletin Clin. Nat. Oph., January and March, 
1886, p. 7) mentions having observed a microbe peculiar to 
acute conjunctivitis, but refrains from describing it, as he 
has made no cultivations or experiments with it.’ 





? The observations and experiments (excepting those mentioned on page 443) 
which form the basis of this paper, were made at the clinic and laboratory of the 
New York Ophthalmic and Aural Institute, the inoculations on patients outside 
of it. 



























THE MICRO-ORGANISM OF THE SO-CALLED 
EGYPTIAN OPHTHALMIA—TRA- 
CHOMA-COCCUS. 


By Pror. J. MICHEL, or Worzsurc. 
Translated by Dr. J. H. SHORTER, New York. 


(With an illustration in the text and three in plate xiv.) 


N the middle of July, 1885, the commission came to me 
from the royal government of Lower Franconia to 
investigate and determine more accurately the nature of an 
eye disease, seemingly the Egyptian, which had broken out 
in the boys’ orphan asylum at Aschaffenburg, and likewise 
to suggest such therapeutic and sanitary measures as might 
be necessary. 

This commission was the more welcome to me, as it 
seemed to furnish the possibility, especially in view of the 
restricted domain of the disease, of determining, by the aid 
of suitable methods of examination, with greater or less 
certainty, a micro-organism as the exciting cause of the 
disease. 

In carrying out the examinations, which were immedi- 
ately commenced, I was most ably assisted by Dr. Giulini 
and Dr. Liibbert. 








I.—CLINICAL PART. 


The number of inmates of the boys’ orphan asylum, 
which is in the immediate vicinity of Aschaffenburg, and 
lies high and free on every side, amounted to 97. 

The disease was alleged to have first appeared in the 
month of April in case No. 92, about six weeks later Nos. 
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go and 96 were affected, and after that a great number of 
cases appeared. 

How and where No. g2 became infected was not deter- 
minable; only it should be remarked that the boy had 
daily been in the city of Aschaffenburg, attending : the 
gymnasium there. 

As at the beginning no attention was bestowed on the 
disease, the statements as to its origin must be set down 
as unreliable. 

All the inmates were submitted to examination in order, 
and arranged according to the different dormitories. The 
conjunctiva of upper and lower lids was examined, the 
presence of secretion in the conjunctival sac noted, and at 
same time the state of the general health, having regard 
particularly to the condition of the peripheral glands, and 
of the pre-auricular glands, which in diseases of the conjunc- 
tiva are of importance. 

From those most severely affected, seven (which see 
below) were admitted to the university ophthalmic clinic 
in Wiirzburg, isolated, and subjected to closer observation. 
The entire examination of these seven cases was conducted 
by Dr. Matterstock, “ privat-docent.” The result of the 
examination of all the inmates was as follows: 


Dormitory No. 12. 
@.—INMATES’ EYES UNAFFECTED. 


No. 1.—Sebastian Bender, born on May to, 1874; admitted 
into the boys’ orphan asylum on Dec. 10, 1881. Submaxillary, 
cervical, and pre-auricular’glands enlarged. Eczema of the 
auricle. 

No. 2.—Johann Leimeister, born April 9, 1873; admitted on 
Oct. ‘2, 1883. Submaxillary and cervical glands swollen. Just a 
hint of enlargement of the pre-auricular glands. 

No. 3.—Anton Andres, born Dec. 18, 1870; admitted Dec. 17, 
1880. Submaxillary and cervical glands enlarged. 

No. 4.—Chrysostomus Leimeister, born Jan. 26, 1875; ad- 
mitted March 12, 1881. Same as in Case 3. 

No. 5.—Richard Weber, born Aug. 26, 1875 ; admitted Feb. 2, 
1885. Same as in Case 3, 
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No. 6.—Heinrich Los, born Oct. 17, 1872 ; admitted June 16, 
1881. Same as in Case 3. 


5.—INMATES SLIGHTLY AFFECTED. 


No. 7.—Johann Hessberger, born Sept. 10, 1872; admitted 
Sept. 10, 1879. Left eye: In the lower fornix three or four large 
sago-like follicles. Right eye: The upper part of the lower con- 
junctival fold is sown with a large quantity of such follicles ; 
smaller ones are found on the nasal half of the tarsal conjunctiva, 
about 4 mm distant from the inner angle of the lid. A suspicion 
of enlargement of the pre-auricular glands. 

No. 8.—Carl Epstein, born on Jan. 15, 1871 ; admitted March 
11,1881. In both eyes, in the lower fornix perfectly flat follicles. 
In left eye the “ plica semilunaris” slightly swollen. Enlargement 
of the pre-auricular glands not quite to the size of a pea. 

No. 9.—Thomas Mantel, born July 4, 1871; admitted August 
15, 1882. The same report as in case No. 8. 

No. 1o.—Franz Schneider, born Dec. 17, 1874; admit- 
ted on July 1, 1882. Similar conditions as in No. 8, though in a 
less measure. Glands not enlarged. 

No. 11.—Rich’d Herkert, born August 30, 1873; admitted 
July 4, 1880. In right eye are found a few follicles on palpebral 
conjunctiya of lower lid in the vicinity of the inner angle. The 
right pre-auricular gland is correspondingly, although only slightly, 
enlarged. 

No. 12.—Carl Maier, born Nov. 19, 1875 ; admitted April 20, 
1882. Both eyes: flat follicles in conjunctival folds of lower lid, 
and on the tarsal conjunctiva in the vicinity of the inner angle. 
The follicular formation is especially pronounced in the fornix of 
the right upper lid, and the follicles are arranged in two rows 
running almost parallel. Besides this, the palpebral conjunctiva 
of the right upper lid appears as if sown with small flat elevations 
of a more whitish-yellow color. Pre-auricular glands very much 
enlarged, especially the right ; likewise the other glands of the 
body which are accessible to palpation. 

No. 13.—Ludwig Kirchgesser, born Feb. 4, 1879; admitted 
Dec. 1, 1874. In both eyes: somewhat numerous flat follicles in 
the conjunctival fold and on the tarsal conjunctiva of the lower 
lid, in the vicinity of the inner angle. Enlargement of the pre- 
auricular glands to size of a pea; the other glands of the body 
are also enlarged, 
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¢.—INMATES SEVERELY AFFECTED. 


No. 14.—Waldemar Wehrfritz, born on July 10, 1870 ; admit- 
ted August 10. 1882, into the boys’ orphan asylum, and on July 
23, 1883, to the university ophthalmic clinic. Beginning of the 
disease alleged to be on June 3oth. From both eyes moderately 
copious purulent secretion. The conjunctiva of the lower lid 
very much swollen, and, in vicinity of the inner angle of the lid, 
interspersed with very numerous small follicles, of pale reddish 
color. The retrotarsal fold is greatly tumefied and interspersed 
with prominent transparent follicles the size of half a lentil. The 
conjunctiva of the upper lid is moderately injected, chiefly tow- 
ards its centre, sown with numerous smal] yellowish-red follicles, 
which project above the level of the mucous membrane and 
become larger towards the conjunctival fold. The fornix of the 
upper lid somewhat less severely implicated than that of the 
lower. Both pre-auricular glands larger than cherry-stones; the 
posterior cervical glands somewhat numerous, more numerous 
still the glands of the side of the neck, likewise the submaxillary 
and isolated malar-maxillary glands. Furthermore, some iso- 
lated infraclavicular glands on both sides as well as the glands 
of the arm are moderately enlarged. Numerous inguinal and 
femoral glands mostly enlarged in granule or spindle-shape. In the 
lungs diffuse bronchitis. Spleen, slender and short. Thyroid 
gland, markedly hypertrophied in all its lobes. The mucous 
membrane at the angles of the mouth whitish, thickened, and 
macerated. The gums pale. Blood: the white corpuscles not 
increased. 

No. 15.—Johann End, born July 5, 1874; admitted to the 
asylum, Oct. 27, 1883; to the university ophthalmic clinic, July 
23, 1885. Alleged commencement of the disease on July 11th. 
The changes in the conjuncfiva pronounced in the same intense 
manner as in case No. 14. The glands in front of both ears 
greatly enlarged—on the left to size of a bean, on the right to that 
of a cherry-stone. The post-cervical glands numerous, enlarged 
in part like small granules, in part spindle-shaped ; likewise the 
sub-maxillary glands and several zygomatic glands. Hypertrophied 
masses of lateral cervical glands of small granular and spindle- 
form character, especially on left side. The glands about the 
elbow as well as the inguinal and femoral glands on both sides 
very plentifully enlarged. The spleen 4 centimetres wide, 12 cm 
long, Hypertrophy of the thyroid in all three lobes, especially 
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in the anterior one; Tolerably severe inflammation of the 
Schneiderian membrane. Mucous membrane at corner of the 
mouth moist, swollen, covered with macerated epithelium. The 
gums somewhat swollen. Blood: white corpuscles not increased. 


Dormitory No. 21 a. 


@.—INMATES’ EYES UNAFFECTED. 


No. 16.—Johann Michel, born April 16, 1872 ; admitted Sept. 
4, 1883. Diffuse glandular enlargement. Pre-auricular glands 
not involved. 

No. 17.—Joseph Zang, born Feb. 18, 1875 ; admitted May 22, 
1885. Same as in case No. 16. 

No. 18.—Auton Seubert, born Nov. 10, 1872; admitted Sept. 
30, 1884. Same as in No. 16. , 


b.—INMATES’ EYES SLIGHTLY AFFECTED. 


No. 19.—Karl Dill, born June 1, 1873; admitted Feb. 15, 
1884. Isolated follicles commencing in the conjunctival fold of 
lower lid. Glands as in No. 16. 

No. 20.—Adam Herget, born Jan. 15, 1871 ; admitted Dec. 20, 
1879. In both eyes the tarsal conjunctiva of the upper lid occu- 
pied by numerous flat follicles, so as to present a spotted appear- 
ance. In the conjunctival fold of the right lower lid two or three 
larger follicles. Glands as in No. 16, 

No. 21.—Karl Michel, born Feb. 8, 1875 ; admitted Oct. 20, 
1883. Report of the upper lid as in No. 20. The conjunctival 
fold of the lower lids on both sides studded with larger sago-like 
follicles. Pre-auricular glands free. Submaxillary and cervical 
enlarged. 

No. 22.—Gregor Seuffert, born March 25, 1870 ; admitted Dec. 
9, 1882. Same report as in No. 21, only the follicles are a little 
smaller. Slight purulent secretion. Pre-auricular glands of 
both sides somewhat swollen, the left more than the right. The 
other glands of the body are also enlarged. 

No, 23.—Franz Orth, born Feb. 3, 1874; admitted October 1, 
1880, In both eyes numerous follicular formations in the entire 
extent of the lower lid, especially of the left eye ; to a less degree 
in the upper lid, as well in the tarsal conjunctiva as in the con- 
junctival fold. Same report of the glands as in No. 16. 

No. 24.—Karl Schwind, born March 26, 1872 ; admitted Oct. 
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1, 1878. Left conjunctival folds, as well of the upper as of the 
lower lids, studded with flat follicles. The left pre-auricular 
gland is enlarged, the right is free. In the right eye not a sus- 
picion of follicle-formation is present in the conjunctival fold of 
upper or lower lid. As for the rest, the gland report is as in 
No. 16. 

No, 25.—Fritz Michel, born April 16, 1872; admitted Sept. 4, 
1883. In both eyes a more diffuse sago-like swelling of the con- 
junctival fold in the temporal half of the lower lid, with isolated 
small follicles. Similar ones also in the tarsal conjunctiva of the 
lower lid. Remaining report as in No. 24. 


Dormitory No. 21 6. 


@.—INMATES’ EYES UNAFFECTED. 


No. 26.—Ferdinand Englert, born March. 22, 1873 ; admitted 
Nov. 30, 1882. General glandular swelling without participation 
of the pre-auricular glands. 

No. 27.—Philip Gébel, born Feb. 1, 1872; admitted July 22, 
1880. Gland report as in No. 26. 

No. 28.—Jacob Schwind, born June 21, 1874; admitted March 
6, 1881. Same as in No. 26. ; 

No. 29.—Peter Joseph Léffler, born June 5, 1872; admitted 
May 31, 1884. Same as in No. 26. 

No, 30.—Peter Léffler, born Oct. 16, 1872 ; admitted Oct. 1, 

. 1880. Same as in No. 26. 

No. 31.—Max Freund, born Feb. 9, 1874; admitted April 14, 
1885. Submaxillary glands partially suppurated. 

No. 32.—Peter Edelman, born Aug. 31, 1874; admitted Dec. 
22, 1882. Same as in No. 26. 

No. 33.—Pius Schmitt, born May 29, 1873 ; admitted Oct. 27, 
1884. Same as in No. 26. 

No. 34.—Joseph Fix, born Feb. 1, 1876; admitted Oct. 25, 
1884. Same as in No. 26. 

No. 35.—Joseph Brittan, born March 7, 1886 ; admitted Nov. 
8, 1884. Same as in No. 26. 

No. 36.—August Fleckenstein, born June 10, 1878 ; admitted 
June 19, 1884. Slight purulent conjunctival catarrh ; not a trace 
of follicle-formation. Same as in No. 26. 

No. 37.—Pius Beck, born Aug. 30, 1874; admitted June 28, 
1885. Same as in No. 26, 
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b.—INMATES’ EYES SLIGHTLY AFFECTED. 


No. 38.—Leo Markert, born Dec. 20, 1871 ; admitted July 20, 
1882. In the left eye slight follicle-formation in the temporal 
half of the conjunctival fold and of the tarsal conjunctiva of the 
lower lid. Enlargement of left pre-auricular gland to the size of 
a pea; the right unaffected. Remaining glands of the body 
swollen. 

No. 39.—Joseph Main, born Nov. 30, 1872 ; admitted April 23, 
1881. On both sides numerous small follicles in the conjunctival 
fold of the;lower lid. Tarsal conjunctiva of speckled appearance. 
Glands not affected. 

No. 40.—Andrew Wolfenstetter, born April 25, 1872; ad- 
mitted April 30, 1882. In both eyes diffuse sago-like infiltration 
of the conjunctival fold of the lower lid to no slight degree. The 
fornix and tarsal conjunctiva of the upper lids interspersed with 
numerous small follicles, the palpebral conjunctiva of lower lid 
with very few. Pre-auricular glands not affected. The remain- 
ing glands of the body swollen. 

No. 41.—Fabian Fath, born Jan. 20, 1871 ; admitted March 
18, 1882. In both eyes slight diffuse sago-like swelling of the 
conjunctival fold of the lower lid and moderate mottling of the 
tarsal conjunctiva of the upper. Glands not affected. 

No. 42.—Heinrich Sland, born August 4, 1871 ; admitted Oct. 
1, 1880. In both eyes commencing follicle-formation in the tem- 
poral half of the lower lids. Glands free. 

No. 43.—Philip Gernhardt, born March 25, 1870; admitted 
Feb. 9, 1882. In both eyes follicle-formation of the tarsal con- 
junctiva of the lower lid, near the border of the lid, and in the 
fornix of the upper lid towards the outer and inner commissures. 
Enlargement of the pre-auricular glands to the size of peas. 

No. 44.—Franz Pfodich, born Feb. 1, 1873 ; admitted Oct. 4, 
1883. In both eyes, in the conjunctival fold of the lower lid, 
quite numerous follicle-formations and quite plentiful mottling of 
the tarsal conjunctiva, in the left eye more than in the right. A 
large number of small follicles in the fornix of the lower lid and 
near the angle of the lid in the tarsal conjunctiva. Pre-auricular 
glands not enlarged. The remaining glands of the body, on the 
contrary, are so. 

No. 45.—Johan Wolfenstetter, born Jan. 26, 1875 ; admitted 
April 30, 1882. In both eyes: flat sago-like follicles with slightly 
diffused sago-like thickening of the conjunctival fold of the lower 
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lid and moderate mottling in the tarsal conjunctiva of the upper 
lid. Glands’ report as in No. 44. 

No. 46.—Oswald Seitz, born Jan. 5, 1872 ; admitted Nov. 2, 
1879. In both eyes : uncommonly numerous follicle-formations in 
the conjunctival fold of lower lid, in which that of the upper par- 
ticipates to a slight degree. Here there is a moderate mottling of 
the tarsal conjunctiva. The glands—same report as in No. 44. 

No. 47.—Anton Wiesman, born May 30, 1871 ; admitted Oct. 
10, 1881. In both eyes : small follicles in the conjunctival fold of 
the lower lid and near end of the lid ; the tarsal conjunctiva of 
the upper lid is slightly spotted. Glands—same report as in 
No. 44. 

No. 48.—Karl Sippel, born August 6, 1873 ; admitted April 19, 
1884. Same report as in No. 47. 

No. 49.—Wilhelm Wiinst, born Nov. 22, 1874; admitted Oct. 
30, 1880. In both eyes: numerous large follicles in the fornix, 
and occasional ones also in the tarsal conjunctiva of the lower 
lid ; moderate mottling of the latter in the upper lid. Glands— 
same report as in No. 44. 

No. 50.—Joseph Widman, born Jan. 1, 1872; admitted July 
17, 1882. In both eyes: isolated follicles in the fornix and on 
the tarsal conjunctiva of the lower lid, with commencing spotted- 
ness of the latter in the upper lid. Considerable swelling of the 
pre-auricular gland on the left side ; on the right, to a less degree. 
The remaining glands of the body likewise enlarged. 

No. 51.—Franz Kastner, born Nov. 30, 1872 ; admitted Aug. 
15, 1884. In both eyes: flat follicles in the conjunctival fold of 
the lower lid ; the tarsal conjunctiva of the upper lid slightly 
mottled. Pre-auricular glands free. Other glands of the body 
enlarged. 

No. 52.—Albin Fix, born Feb. 9, 1874 ; admitted Oct. 1, 1880. 
In both eyes : moderately copious follicle-formations in the palpe- 
bral fold of lower lid, and slight mottling of the tarsal conjunctiva 
of upper. Moderate swelling of the pre-auricular gland on left 
side, which is lacking on the right. The other glands of the body 
are enlarged. 

No. 53.—Johann Zimmerman, born July 8, 1872; admitted 
July 22, 1880. In the lower lids of both eyes in the entire extent 
of conjunctiva are numerous small follicles of a more translucent 
appearance ; likewise in that of the upper lid, though much less 
numerous. The glands—same report as in No. 44. 
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No. 54.—Ferdinand Délzer, born Aug. 5, 1874 ; admitted Jan. 
2, 1881. Somewhat numerous small follicles in the entire extent 
of conjunctiva of the lower lid ; in larger number in the right than 
in the left. The right pre-auricular gland enlarged to size of a 
pea; the left is not involved. The other glands of the body 
are swollen. 

No. 55.—Paul Gersenauer, born Oct. 7, 1877; admitted Feb. 
15, 1885. In both eyes: slight sago-like swelling of the conjunc- 
tival fold of the lower lid ; limited enlargement of the pre-auricu- 
lar glands. - The remaining glands of the body are likewise 
enlarged. 

No. 56.—Paul Lanio, born Jan. 31, 1875 ; admitted March 25, 
1882. In both eyes: slight sago-like swelling of the lower con- 
junctival fold ; considerable mottling of the palpebral conjunctiva 
of the upper lid. The glands—same report as in No. 44. 

No. 57.—Jacob Wéber, born Sept. 26, 1871 ; admitted Feb. 5, 
1882. In both eyes: commencing follicle-formation in the tem- 
poral half of the lower conjunctival fold. Glands—as in No. 44. 

No. 58.—Johann Friedel, born Feb. 1, 1876 ; admitted Oct. 6, 
1884. In both eyes: slight sago-like swelling of the conjunctiva 
of the lower lid, which is hyperemic and interspersed with iso- 
lated follicles in the fornix ; commencing mottling of the tarsal 
conjunctiva of the upper lid. Insignificant secretion. The 
glands enlarged not quite to the size of a pea. The other 
glands of the body greatly swollen. 


¢.—INMATES SEVERELY AFFECTED. 


No. 59.—Lothan Mackert, born Dec. 28, 1874 ; admitted July 
26, 1882. In both eyes: slight follicle-formation in the con- 
junctival fold of the lower lid; very numerous in that of the 
upper. In the latter especially great mottling of the tarsal con- 
junctiva, Moderate muco-purulent secretion. Swelling of pre- 
auricular glands to size of a pea ; the right somewhat greater than 
the left. The other glands of the body enlarged. 

No. 60.—Ludwig Leber, born April 24, 1873 ; admitted June 
24, 1881. Upper and lower conjunctiva of both eyes as if sown 
with large gray transparent follicles, the larger of which in the 
fornix are arranged in three or four rows. The palpebral con- 
junctiva of the upper lids greatly involved. The conjunctival 
folds greatly swollen. Moderately copious muco-purulent secre- 
tion. Some follicles in the immediate vicinity upwards of the 
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plica-semilunaris are of particularly large size, up to that of the 
head of a large pin. Pre-auricular glands free. The other glands 
of the body enlarged. 

No. 61.—Ludwig Gerlach, born Jan. 1, 1872 ; admitted into the 
orphan asylum Jan. 1, 1880, and to the university eye clinic on 
Aug., 1885. Beginning of the disease alleged to have been on 
July 13th. In both eyes the conjunctival folds of the lower lids 
very much swollen and hyperemic, interspersed with numerous 
partly confluent small and large follicles, and larger ones of the 
size of a millet-seed. The palpebral conjunctiva of the upper lid 
moderately injected, and in it are seen numerous small, whitish- 
yellow flat nodules, hardly projecting above the level of the mucous 
membrane, which give the latter a completely speckled appearance. 
The conjunctival fold of the upper lid is diffusely swollen, 
thickened, and interspersed towards the temporal side with iso- 
lated larger follicles. Ocular conjunctiva very slightly injected. 
Slight muco-purulent secretion. Great swelling of the pre-auricu- 
lar glands on both sides, even to the extent of causing visible 
bulging of the skin to the size of a hazel-nut. Few of the pos- 
terior cervical glands swollen, more of those on the side of the 
neck, especially on the left side. The submaxillary glands nu- 
merous and enlarged ; the malar-maxillary glands especially 
numerous and swollen to the size of a hazel-nut. The trochlear 
glands not enlarged ; of the inguinal, a few, but numerous fe- 
moral glands with large and small granular hypertrophy. Lungs 
intact. The spleen 2} cm broad, 11 cm long. The thyroid in 
all three lobes quite markedly enlarged. The mucous membrane 
of the corner of the mouth somewhat thickened. The gums pale. 
White blood-corpuscles not increased. 


Dormitory No. 19 a. 


@.—INMATES’ EYES UNAFFECTED. 


No. 62.—Wolfgang Harrer, born June 19, 1872 ; admitted July 
31, 1884. Submaxillary and cervical glands enlarged. 

No. 63.—Leopold Englert, born Sept. 13, 1872 ; admitted Feb. 
17, 1884. Glands—same report as in No. 62. 

No. 64.—Johann Seuffert, born May 10, 1875 ; admitted July 
15, 1881. Asin No. 62. _ 

No. 65.—Philip Rosenberger, born May 18, 1875; admitted 
May 25, 1884. As in No. 62. 
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No. 66.—Wendelin Ebert, born Aug. 31, 1876; admitted Nov. 
23, 1881. As in No. 62. 


b.—INMATES’ EYES SLIGHTLY AFFECTED. 


No. 67.—August Gailing, born Jan. 8, 1873; admitted Oct. 
20, 1883. In both eyes: isolated folicles in the fornix of the lower 
lid ; more numerous in that of the upper. Slight purulent dis- 
charge. The pre-auricular glands swollen not quite to the size 
of a pea. The other glands of the body enlarged. ; 

No. 68.—Michael Léffler, born June 23, 1871 ; admitted Oct. 
1, 1880. On both sides somewhat numerous small follicles near 
the margin of the lids and in the conjunctival fold of the lower 
lid ; a greater number in that of the upper lid. Moderate mot- 
tling of the palpebral conjunctiva of the upperlid. Pre-auricular 
glands not affected; the other glands of the body, on the con- 
trary, are swollen. 

No. 69.—Melchior Pfadisch, born Jan. 11, 1876; admitted 
Oct. 4, 1883. In both eyes: numerous closely aggregated follicles 
in the swollen conjunctival fold of the lower lid ; in that of the 
upper lid, fewer and of more restricted size. Great mottling of 
the palpebral conjunctiva of the upper lid, particularly of the 
right eye, with moderate papillary proliferation. Moderate muco- 
purulent secretion. Pre-auricular glands on both sides slightly 
enlarged, as are also the remaining glands of the body. 

No. 70.—August Schafer, born Aug. 28, 1874 ; admitted Oct. 23, 
1884. Restricted follicle-formations in the lower fornix of both 
sides. Pre-auricular glands free. The remaining glands diseased. 

No. 71.—Leonhard Maier, born Nov. 25, 1872 ; admitted 
July 23, 1884. In both eyes: numerous small flat follicles in the 
conjunctival fold of the lower lid ; in that of the upper, especially 
in the central portion, some of the larger ones arranged in heaps. 
Glands—same report as in No. 7o. 

No. 72.—Stephen Blott, born Oct. 31, 1875 ; admitted July 30, 
1880. In both eyes: a little mass of large and small follicles in 
the temporal half of the lower conjunctival fold. The pre- 
auricular gland of the left side swollen not quite to the size of a 
pea ; that on the right side is free. The other glands of the body 
enlarged. 

No. 73.—George Leuthduser, born Jan. 12, 1875; admitted 
Oct. 7, 1884. In both eyes : follicle-formation in the entire extent 
of conjunctiva of the lower lid. In the fornix of the upper lid, 
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towards the middle, some isolated large follicles. Glands—as in 
No. 69. 

No. 74.—Johann Fuchs, born July 24, 1876 ; admitted Jan. 25, 
1884. In both eyes: isolated follicles in the conjunctival fold of 
the lower lid, and spotted appearance of the palpebral conjunctiva 
of the upper lid. The pre-auricular glands swollen not quite to 
the size of a pea. The remaining glands of the body enlarged. 

No. 75.—Ludwig Gébel, born Oct. 7, 1875 ; admitted July 22, 
1880. Quite numerous small follicles in the conjunctiva of the 
lower lid, fewer in the fornix and on the tarsal conjunctiva of the 
upper lid. Glands—same report as in No. 74. 

No. 76.—Kasper Englert, born Nov. 3, 1876 ; admitted Jan. 7, 
1884. Small follicles in the palpebral folds of the upper and 
lower lids in both eyes. Glands as in No. 74. 

No. 77.—Stefan Spatz, born Oct. 24, 1874; admitted Feb. 1, 
1882. In the swollen and reddened conjunctival folds of upper 
and lower lids quite numerous follicles ; moderate mottling of the 
tarsal conjunctiva. The swelling of the pre-auricular glands al- 
ready palpable. The other glands of the body enlarged. 

No. 78.—August Ritschert, born Dec. 3, 1877 : admitted Sept. 
28, 1884. Only isolated follicles in the conjunctival fold of the 
lower and upper lid. 

Only the right pre-auricular gland somewhat enlarged, otherwise 
the same report of the glands as in No. 77. 

No. 79.—Leopold Schmitter, born May 25, 1877; admitted 
Feb. 28, 1884. In both eyes : moderately numerous small follicles 
in the conjunctiva of the lower lid, more sparing in that of the 
upper ; here also slight mottling of the palpebral conjunctiva. 
The glands—same report as in No. 74. 


Dormitory No. 19 6. 
@.—INMATES’ EYES UNAFFECTED. 


No. 80.—Josef Kunkel, born July 11, 1867 ; admitted Dec. 26, 
1876. Glands—same report as in No. 74. 

No. 81.—Jacob Gilgenstein, born Jan. 14, 1871 ; admitted Oct. 
1, 1883. Macula of cornea in right eye. Glands as in No. 74. 


6.—INMATES SLIGHTLY AFFECTED. 


No. 82.—Johan Staab, born Nov. 25, 1875 ; admitted June 15, 
1884. Commencing follicle-formation in the lower fornix. The 
glands—same report as in No. 74. 
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No. 83.—Anton Eckel, born May 10, 1874; admitted Oct. 14, 
1879. The conjunctival fold of the lower lid in both eyes is in- 
terspersed with+*very numerous broad follicles ; individual ones 
are also found in the palpebral conjunctiva near the inner angle 
of the lid. Glands—same report as in No. 74. 

No. 84.—Valentine Amrhein, born April 13, 1876 ; admitted 
June 9, 1884. In both eyes: more sago-like thickening of the con- 
junctival fold of the lower lid ; some follicles are visible in that 
of the upper. Quite severe purulent discharge. Enlargement of 
the pre-auricular glands to size of a pea. The other glands of the 
body are also diseased. 

No. 85.—Oswald Léffler, born Jan. 6, 1875 ; admitted Feb. 6, 
1882. In both eyes: numerous small follicles in the conjunctiva 
of the lower lid, and likewise in that of the upper. Slight degree 
of papillary proliferation and secretion, especially in the right eye. 
Enlargement of the pre-auricular glands of right side can just be 
felt. The other glands of body greatly swollen. 

No. 86.—Ludwig Deppisch, born Oct. 21, 1871 ; admitted July 
18, 1881. Sago-like infiltration of the conjunctival fold of the 
lower lid in left eye. Enlargement of pre-auricular gland to size 
of a pea. 

No. 87.—August Brand, born Oct. 6, 1875 ; admitted Aug. 20, 
1884. In both eyes : moderate redness of the entire conjunctiva. 
Great swelling of the conjunctival fold with isolated follicles and 
purulent secretion, especially in the left eye. Enlargement of 
the pre-auricular glands to a slight degree. Glands in other parts 
of the body moderately swollen. 

No. 88.—Leo Buberich, born June 27, 1875 ; admitted Nov. 
12, 1883. In both eyes: numerous though small follicles in the 
entire extent of the conjunctiva of the upper and lower lids. En- 
largement of the pre-auricular glands to size of a pea. Great swel- 
ling of the other glands of the body. 


¢.—INMATES SEVERELY AFFECTED. 


No. 89.—Wilhelm Eisert, born March 25, 1876 ; admitted Aug- 
ust 24, 1884. In right eye : commencing follicle-formation in the 
lower conjunctival fold ; in the left eye great redness and copious 
mucous secretion ; here the conjunctiva of both upper and lower 
lids is sown with an uncommonly large number of larger and 
smaller follicles. Glands—same report as in No. 88. 

No. 90.—Johann Weisbecker, born June 26, 1877 ; admitted 
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Sept. 9, 1884. In both eyes: numerous follicles and great pulta- 
ceous thickening of the lower conjunctival fold ; numerous smaller 
ones on the conjunctiva of the upper lid. Moderate secretion. 
Quite large swelling of the pre-auricular gland on left side, other- 
wise glands are as in No. 88. 

No. 91.—Joseph End, born June 10, 1871; admitted Oct. 27, 
1883. Report as in No. go. On both sides, especially the left, 
great swelling of the pre-auricular gland. The other glands also 
enlarged. 

No. 92.—Conrad Imhof, born Jan. 16, 1872 ; admitted Feb. 1, 
1878. In both eyes: numerous follicles in the upper and lower 
fornix, which are notable by their specially large size ; at same 
time great puffiness and thickening of the tissue. On the palpe- 
bral conjunctiva numerous though small follicles are also met with. 
Moderate secretion. Pre-auricular glands of both sides larger 
than a pea. . 

No. 93.—Hugo Knoch, born Feb. 24, 1874 ; admitted Oct. 9, 
1881. In the right eye the entire conjunctiva of the upper and 
lower lid is interspersed with uncommonly numerous large fol- 
licles, which gradually diminish in size towards the margin of 
the lid. In the left eye the similar changes are much less 
pronounced ; in the right, there is in addition purulent secretion 
and swelling of the pre-auricular gland the size of a pea. The 
other glands likewise enlarged. 

No. 94.—Bernhard Mott, born Nov. 10, 1871 ; admitted July 
17, 1877, into the orphan asylum, and July 23, 1885, to the oph- 
thalmic clinic of the university. Alleged commencement of the 
disease July 18th. In both eyes: slight degree of secretion- 
Ocular conjunctiva moderately injected ; the conjunctiva of the 
lower lid greatly reddened, puffed, and spongy, and from the 
margin of the lid onwards sown with numerous small follicles 
which towards the fornix become considerably enlarged. The 
tarsal conjunctiva of the upper lid is moderately injected, and 
covered with a great number of small elevations of a whitish-yel- 
low color, which produce an appearance of mottling of the con- 
junctiva. In the fornix of the upper lid the follicles seem to be 
more round and of a redder color. On both sides swelling of the 
pre-auricular glands ; the right to the size of a small bean, the left 
somewhat less. The post-cervical glands greatly swollen, especial- 
ly the right ; the glands of the side of the neck more numerous 
and of granular and spindle-shape nature. The submaxillary 
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glands greatly enlarged, also the cubital glands of the left side, 
but not of the right; the inguinal and femoral glands also are 
numerously enlarged and spindle-shaped. The lungs intact. The 
spleen slender and short. The thyroid moderately swollen in all 
three lobes. The mucous membrane at the angle of the mouth 
somewhat thickened and macerated. Epithelium of the gums 
whitish. White blood-corpuscles not increased. 

No. 95.—Adolph Krebs, born Dec. 31, 1874; admitted Oct. 25, 
1881, to the orphan asylum, and to the university ophthalmic 
clinic on July 23, 1885. Alleged beginning of the disease on 
June 29th. In both-eyes the conjunctiva of the lower lid is strewn 
with a very large number of roundish, small follicles to the size of 
a millet-seed, which towards the fornix increase to the size of a 
flax-seed. Similar ones are to be seen on the much-swollen plica 
semilunaris. The conjunctiva of the upper lid greatly injected 
and strewn with a large number of small yellow elevations. The 
fornix of the upper lid shows the same changes as that of the 
lower. The ocular conjunctiva is moderately injected. The 
pre-auricular glands of both sides greatly enlarged to more than. 
size of acherry-stone. The posterior and lateral cervical glands 
numerous, granular, and spindle-shaped ; also the submaxillary, 
the malar-maxillary, as well as isolated supraclavicular glands ; 
less so the trochlear ; very numerous and spindle-shaped the in- 
guinal and upper femoral glands, the latter of large size. The 
lungs intact. The spleen slender and short. Both lateral lobes 
of the thyroid gland enlarged to a slight degree. The mucous 
membrane at the angle of the mouth covered with macerated epi- 
thelium, and moist and thickened ; moderate redness of the 
throat ; plentiful denudations of epithelium on the gums. Blood: 
same report as in No. 94. ' 

No. 96.—Alexander Kohler, born Dec. 18, 1871; admitted to 
the orphan asylum on Dec. 1, 1874, and to the university oph- 
thalmic clinic on July 23, 1885. Alleged beginning of the dis- 
ease on June 23d. Quite considerable muco-purulent secretion. 
The conjunctiva of the lower lid in both eyes, especially the right, 
strewn with very numerous pale-reddish follicles, which become 
larger towards the fornix. The tarsal conjunctiva of the upper 
lid is covered with a moderately large number of flat, roundish 
nodules of half the size of a millet-seed, of a yellow-whitish color, 
which barely project above the level of the mucous membrane. 
Towards the fornix the conjunctiva is more swollen and of a deep 
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dark-red color. The ocular conjunctiva moderately injected. 
The pre-auricular glands enlarged to the size of a bean. Less 
numerous the posterior cervical glands. The glands of the side of 
‘the neck numerous and granular. The submaxillary and malar- 
maxillary glands very numerous. Of the cubital glands, those on 
the left are much enlarged. The inguinal and femoral glands 
numerous, granular, and spindle-shaped ; some specimens of the 
latter of the size of a bean can be felt. The lungs intact. The 
spleen 3.5 cm broad, 10cm long. The thyroid gland not notice- 
ably enlarged. Mucous membrane at the angle of the mouth 
greatly thickened, macerated, and whitish. Blood: same report 
as in No. 94. 

No. 97.—Wilhelm Popp, born Oct. 4, 1875 ; admitted to the 
orphan asylum Dec. 28, 1883, and to the university ophthalmic 
clinic on July 23, 1885. Beginning of the disease alleged to be 
in the middle of July. Slight degree of purulent secretion. In 
both eyes the palpebral conjunctiva is strewn with numerous 
small, roundish, flat, yellowish-white nodules. The conjunctival 
fold lividly injected and interspersed with very closely-set round 
elevations of almost the size of a millet-seed. The ocular 
conjunctiva moderately injected. The pre-auricular glands are 
swollen to the size of a bean. The posterior cervical glands 
moderately enlarged, but those of the side of the neck are numer- 
ous, swollen, granular, and spindle-shaped. Moderately great en- 
largement of the submaxillary, less of the zygomatic glands. 
The cubital glands of the left arm greatly enlarged. The inguinal 
and femoral glands numerous, the latter for the most part granular, 
though some of considerable size. The lungs intact. The spleen 
3 em broad, 1ocmlong. The thyroid gland in its middle and 
right lobes markedly enlarged. The mucous membrane at both 
angles of the mouth greatly reddened, swollen, and covered with 
white epithelium, and in part with crusts. Report of blood same 
as in No. 94. 


Taking the inmates altogether there were not affected 
twenty-eight, slightly affected fifty-five, and severely affected 
fourteen, and of these last in an especially intense manner 
seven. 

The average age of the boys figures as about thirteen 
years. The same average obtains as well for those who 
escaped as for the lightly and severely affected, so that 











468 ¥. Michel. 


the different degrees of age seem to have no influence on 
the disease of the conjunctiva in general nor on its 
severity. 

A compilation of the list of the inmates affected furnishes 
the following result : 





Dormitory | Dormitory | Dormitory | Dormitory | Dormitory 
No. 12. | No. 21a. | No. 214.| No. 19a.| No. 19d. 























Unaffected. . . 6 3 12 5 2 
Slightly affected . 7 7 21 13 
Severely affected . 2 — 3 — 9 

15 10 36 18 18 





Total number, 97. 





As to the further course of the disease, another exam- 
ination of all the inmates was undertaken on Oct. 17, 
1885. On various grounds the following amongst them 
had been dismissed, viz.: Nos. 3, 8, 9, 14, 19; 36, 41, 42, 57, 
81, 90, and 94, and 8 new-comers admitted, who had shown 
no changes in the conjunctiva, but exhibited diffuse enlarge- 
ment of the lymphatic glands, with exception of the pre- 
auricular. 

The results of the second examination were as follows : 


Dormitory No. 12. 


Of those formerly unaffected there remained healthy Nos. 
I, 2, and 4. 

Among those slightly affected there was no change in 
Nos. 7 and 13; in Nos. 11 and 12 an improvement. No. 10 
was more severely diseased. 

Among those severely affected an improvement had taken 
place in case of No. 15. 

The newly affected presented the following pathological 
appearances : 

No. 5.—Small follicles over the entire extent of conjunc- 
tival fold of the lower lid in both eyes; slight secretion; 
the pre-auricular glands swollen to the size of a pea. 
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No. 6.—In both eyes: small follicles on-the nasal half of 
the lower conjunctival fold. Isolated ones also in the 
upper; quite deep injection of the conjunctiva; moderate 
secretion ; slight mottling of the palpebral conjunctiva of 
the upper lid. Great enlargement of the pre-auricular 
glands, 

Dormitory No. 21 a. 


Of those formerly unaffected there remained healthy Nos. 
16, 17, 18. 

Of those with eyes slightly affected the condition remained 
the same in Nos. 20, 21, 22, 23, 24, and 25. 


Dormitory No. 21 6. 


Of those formerly unaffected there remained healthy Nos. 


27, 31, 32, 33, 34, and 37. 

Of those slightly affected the condition remained un- 
changed in Nos. 38, 39, 40, 43, 45, 47, 49, 51, 52, 53, 54; 55; 
and 58. In the case of No. 56 improvement had taken 
place. 

In Nos. 44, 46, 48, and 50 the disease had increased. 

The newly affected were Nos. 26, 28, 29, 30, and 35, with 
appearances as follows: 

No. 26.—Scattered small follicles in the fornix fold of 
both lower lids; somewhat increased secretion. 

Nos. 28, 29, and 30 give the same report as in No. 26. 

No. 35.—Moderate muco-purulent secretion; diffuse 
swelling and reddening of the lower conjunctival fold 
of both eyes, with formation of flat follicles, especially in 
the temporal half. In the left eye in the fornix of upper 
lid also. 

Of those severely affected the condition remained the 


same in Nos. 59 and 60. In the case of No. 61 there 


appeared improvement. 


Dormitory No. 19 a. 


Of those formerly unaffected Nos. 62, 63, and 66 remained 
healthy. 
The newly affected showed the following changes : 
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No. 64.—Slight hyperemic swelling of the lower conjunc- 
tival fold in both eyes, with scattered small follicles in the 
temporal half; somewhat more in the right than in the 
left eye. Moderate swellin® of the right pre-auricular 
glands. 

No. 65.—Moderately copious purulent secretion ; consid- 
erable great hyperemic swelling of the palpebral fold of the 
lower lids; scattered follicles; enlargement of the pre- 
auricular glands of both sides to the size of a pea. 

In those with eyes slightly affected the condition re- 
maind unchanged in case of Nos. 67, 68, 71, 72, 75, 76, 
78, and 79. 

No. 70 was well, also No. 74. 

Nos. 69, 73, and 77 had become more severely affected. 


Dormitory No. 19 6. 


Of those formerly unaffected, No. 80 remained healthy. 

Of those with eyes slightly affected, the condition re- 
mained unchanged in case of Nos. 82, 84, 85, 86, and 87. 

Nos. 83 and 88 had become more severely affected. 

Of those severely affected, an improvement had taken 
place in case of No. 91. 

The condition remained the same or only slightly improved 
in Nos. 89, 92, 93, 95, 96 and 97. 

The recapitulation of the result of the present examina- 
tions is therefore as follows: 


Dormitory No. 12. 


Inmates newly affected ‘ 
“ more severely affected . 


“improved 


Dormitory No. 21 a. 


No change either in the number of those diseased or in 
the individuals affected. 


Dormitory No. 21 6. 


Inmates newly affected , 
«more severely affected . 


“ with condition improved 
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Dormitory No. 19 a. 


Inmates newly affected e 
“« more severely affected . 


“with condition improved 


Dormitory No. 19 6. 


Inmates more severely affected 
“« with condition improved 


Total. 


Inmates newly affected ‘ ‘ , ‘ ° 9 
‘“¢ more severely affected . ; . - 


“with condition improved . : , 8 


Taken altogether a comparison of these figures brings 
out, that the endemic had displayed a slight increase, 
lighter forms of the disease had passed over into the more 
severe, and new cases had appeared. This may be partly 
based on the fact that a complete separation of the un- 
affected from the diseased ones was not possible. Even if 
this was the case, with regard to the dormitories, the rooms 
for instruction were still used in common by the healthy 
and affected inmates. But in all events the fact that the 
affection had been able to reach such an extent must be laid 
chiefly to the fault of the overcrowding of the sleeping- 
space which actually existed. For there were of air-space 
for each individual, in dormitory No. 19a, only 7.8 cubic 
metres, in dormitory I9 0, 9,7 c.m., and in No. 21 4, actually 
only 4.88 c.w., while in dormitories 12 and 21 a, the propor- 
tion was better (viz. 16.6 and 14.3). 

According to the report of the house physician of the 
boys’ orphan asylum, Dr. Fréhlich, no further spread of 
the affection occurred, and in a series of cases recovery 
ensued. In two of the severely affected ones (Nos. 60 and 
93) it could be demonstrated by the end of November, 1885, 
that the follicles for the greater part had disappeared and 
those present were hardly visible any longer. 

On the basis of the foregoing description of the different 
cases of the affection, it may be well permitted to divide the 
anatomo-clinical picture of the disease into three gradations. 
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It is of course understood that the picture in general is 
characterized by the presence of circumscribed, nodular 
elevations designated as follicles, granulations, or granules. 
These are found most plentifully on the retrotarsal folds 
chiefly of the lower lid, and on the tarsal conjunctiva of the 
upper lid. 

In the slightest degrees, of the conjunctival affection, the 
elevations in the conjunctival folds were scattered, seldom 
to be met with in the agglomerated form. They were 
small, of a more reddish-gray or reddish-yellow color, at 
first of more transparent appearance, and distinguished, 
on the tarsal conjunctiva as well as in general, by their 
peculiar smallness, so that the disease was especially to be 
recognized by the speckled appearance, produced by a cor- 
respondingly great number of small, round, dot-like follicles, 
hardly as large as a pin-head, and just elevated above the 
surface. An increase of secretion was not present at all, 
nor was there any subjective sensation or annoyance. 

In the medium degrees of the disease the larger number 
and greater development of the elevations predominated ; 
and in several cases there was a more symmetrical swelling 
of the conjunctival fold, of a slight sago-like appearance. 
In a few cases the secretion was increased to a slight pur- 
ulent discharge, and the conjunctival blood-vessels were 
enlarged. 

In the severe forms of the affection, the picture of the so- 
called acute trachoma was well defined. The intensely 
swollen and hyperemic fornix, and not less so the tarsal 
conjunctiva and conjunctival covering of the lachrymal car- 
uncle, are studded throughout with extremely numerous 
follicles of translucent grayish-red, or more opaque yellow 
to whitish-red appearance, from the size of a millet-seed to 
that of a pea. On everting the lids, the conjunctival folds 
spring forward in a series of reddish ridges. The secretion 
was moderately copious and purulent, and ordinarily the 
vascular plexus of the scleral conjunctiva was also more 
deeply congested; constantly was this the case, to the 
greatest degree, in the parts still directly covered by the 
lids, so that toward the corneal margin the injection visibly 
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diminished. Externally there could be noticed a slight 
swelling, almost exclusively of the lower lid, and a light 


bluish translucent appearance of the same. 


Amongst these different forms, there was a series of transi- 
tions, as appeared in the foregoing description of the indi- 
vidual cases of the disease. The conclusion is evident that 
the same noxious influence can call forth pictures of disease 


which clinically differ uncommonly in severity. 


It seems 


at the same time decided that we can no longer give place 
to that view in which the so-called “ follicular conjunctiv- 
itis’ and trachoma, or the so-called Egyptian ophthalmia, 
are accepted as different pathological pictures. They are to 
be regarded simply as different intensities of the same dis- 
ease. It may remain undecided whether different excitants 
of disease may not produce a similar clinical picture, espe- 
cially one which changes according to its intensity. For 
such an occurrence, the follicle-like elevations in the con- 
junctiva observed by the author’ in syphilis and leucemia, | 


form a strong argument. 


The swelling of the pre-auricular glands is without 
doubt in intimate relation with the disease of the conjunc- 
tiva. It was demonstrated in 29 of the 55 patients slightly 
affected ; in 13 of the 14 severely affected, and found in 
connection with a normal conjunctiva only in one case, in 
which, on the same side, there was eczema of the auricle. 
Out of the 9 newly affected patients, 4 showed the swelling. 
The enlargement was sometimes only one-sided, but most 
frequently present on both sides, and showed difference in 
degree. Sometimes the enlarged glands were just percep- 
tible to the touch ; sometimes they were of the size of a pea 
to that of a filbert. The enlarged glands were never painful, 
even on the strongest pressure ; they were of moderately soft 
consistence, and elastic. I could always find at least one 
enlarged gland. Hyrtl* mentions the pre-auricular glands as 
being three or four small lymphatic glands which are found 


enlarged in blennorrhoic inflammations of the eye, and in erup- 





P. 235. 
* Topographische Anatomie, Bd. i., p. 381. Wien, 1882. 


1 Michel, J., Lehrbuch der Augenheilk. Wiesbaden, J. F. Bergmann, 1884, 
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tions of the hairy scalp. The author had furthermore already 
specially called attention, in his text-book,’ to the swelling of 
the pre-auricular glands in the so-called conjunctivitis fol- 
licularis. There exists, without a doubt, a direct connection 
between the lymph-vessels of the conjunctiva and the pre- 
auricular glands, as is also demonstrated by the implica- 
tion of the latter in cases of syphilitic (1. c.) or tubercular’ 
disease of the conjunctiva. 

In view of those cases in which, on the side correspond- 
ing to the site of a furuncle, or of similar disease of the 
skin of the lid, a swelling of the pre-auricular gland could 
be demonstrated, it may be further accepted that the 
lymphatics of the skin of the lid are likewise in connection 
with the pre-auricular gland. 

According to the investigations of Schmidt,’ Fuchs,‘ and 
Klein,® there exists also a direct communication between 
the lymph-vessels of the outer skin and of the conjunctiva 
of the lid. 

The so-called Egyptian ophthalmia, therefore, distin- 
guishes itself clinico-anatomically also by this fact that the 
pathogenic material is received into the lymphatics of the 
conjunctiva, and thence conducted to the neighboring 
lymphatic glands. 

It is probable that, at least in the severer cases, the 
lymphatic vessels of the skin of the lid are implicated, to 
which may be referred the above-mentioned slight swellings 
and discolorations of the lid. 

It is furthermore not to be overlooked that almost all the 
individuals had shown diffuse enlargements of the lymphatic 
glands. Whether these are in direct relation with the 
conjunctival affection in case of the boys who were last at- 
tacked, cannot with certainty be determined, as other boys 





1Michel, J., Lehrbuch der Augenheilk. Wiesbaden, J. F. Bergmann, 1884, 
Pp. 234. 

2 Rhein, Ueber pie primare Tuberculose der Conjunctiva. Mzinchener med. 
Wochenschr., 1886, p. 225. 

*Schmidt, Die Lymphfollikel der Bindehaut des Auges. Wien, 1871. 

‘Fuchs, E., Zur Anatomie der Blut- und Lymphgefiasse der Augenlider. v. 
Grife’s Arch. f. Ophthalm., Bd. xxiv., 3, p. I. 


5 Klein, on the lymphatic system of the skin and mucous membranes. Re- 
ferred to in Michel-Nagel’s Fahresbericht der Ophthalm., Bd. x., p. 37- 
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who were not affected, also presented enlarged peripheral 
glands. But we cannot altogether throw aside the presump- 
tion that the materies morbi, to which the conjunctival affec- 
tion is due, may, by another way, and at another time, have 
gained entrance into the lymphatic system of the body. 


II.—BACTERIOLOGICAL PART. 
(From the Laboratory of the University Ophthalmic Clinic.) 


In order, first of all, to acquire a foundation with refer- 
ence to the morphology, and eventually to establish the 
definite morphological characteristics of the micro-organism, 
the secretion was carefully removed from the niches and 
grooves of the fornix, as well as from the conjunctival sac 
in vicinity of the outer and inner commissures, with a 
platinum needle previously brought to a glow, and then 
stained in the well-known way with fuchsine and methyl- 
violet. About thirty or forty individuals were examined 
on the spot, in the above specified manner, and in fact in a 
selection which represented the various degrees of intensity 
of the conjunctival affection. 

The result of the examination of the stained specimens 
was a negative one. In none of the preparations of the 
secretions could the presence of bacteria be established. 
Furthermore, the conjunctival secretion from unaffected in- 
dividuals was submitted to examination, and here could be 
found, at least in some of the preparations, short, thick 
rods (bacilli), regarding which I will at once remark that 
they are to be met with abundantly in the conjunctival sac, 
and, as it seems, possess no pathogenic properties. Ina 
series of examinations of the secretion, which were under- 
taken on the boys admitted to the university ophthalmic 
clinic, we succeeded in finding occasional cocci, but always 
very seldom and few in number. 

As, self-evidently, the negative results of the secretion 
test could furnish no assurance as to the absence of micro- 
organisms as cause of disease, a further series of examina- 
tions must consist in the establishment of cultivations. 

In making cultivations, the secretion, squeezed-out con- 
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tents of the follicles, and excised follicles themselves, 
were made use use of. In the two latter cases the secre- 
tion was first carefully removed from the conjunctival sac 
with a pledget of lint which had been soaked in subli- 
mate solution, the conjunctival sac disinfected, and the ex- 
pressed material or excised portion, as might be, taken up 
on instruments, as sharp scoops, scissors, forceps, etc., which 
had been previously brought to a glow. 

Inoculation with the secretion took place directly from 
the conjunctival sac by means of a platinum needle. The 
follicle contents, or particles of excised follicles, were first 
spread out on a slide previously brought to a glow, and 
from this the inoculation was made with small fragments of 
the same. Peptone-gelatine meat-infusion, agar-agar, con- 
gealed sterilized blood serum of sheep, and albumen of 
eggs were employed as nutrient soils. 

In view of the negative result of the microscopical ex- 
amination of the secretion, it seemed well, before promising 
a positive success, to first of all employ the expressed follicle 
contents for inoculation. This took place at once in a test- 
glass prepared with agar-agar, with a follicle from case No. 
97. By the end of two days, at the temperature of the 
room, a distinctly visible culture had developed, which 
along the surface corresponding to the point of inoculation, 
grew as a symmetrical grayish-white to milk-white deposit, 
and by the end of a week presented a height of about 1} 
mm, a length of 3 mm, and .a width of about 1 mm. The 
microscopical examination demonstrated a culture con- 
sisting of very small diplococci. The more particular de- 
scription of these diplococci will be given below. 

Three test-glasses, which were prepared with gelatine, 
agar-agar, and blood serum were further inoculated from 
this culture. In the peptone-gelatine meat infusion, at the 
temperature of the room, orin the hatching-box at a tem- 
perature of 24° C., a white, turning to grayish, coating 
developed on the surface and rapidly spread out superfi- 
cially, whilst along the inoculation puncture appeared 
isolated globules, arranged one after another in wreath- 
shaped rows, and which generally became more numerous 
towards the end of the puncture (see fig. 1, plate xiv.). 
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With increased age (after four or five weeks) the surface 
of the culture shrunk up into tulip-shape (see fig. 1, plate 
xiv.), and took on a yellowish tinge at the same time. The 
resemblance of the appearance of the culture to a full-blown 
tulip blossom as seen from above is the more striking, as 
the outer borders seemed rounded off, and lines of separa- 
tion divided it off in quite regular shape. 

The agar-agar and blood-serum cultures developed in a 
typical manner at a temperature of 35° in the hatching-box 
inside of thirty-six to forty-eight hours; the agar-agar culture, 
in the same manner as the above-described first agar-agar 
culture. The blood-serum culture appeared along the in- 
oculated puncture after twenty-four hours as a regular stripe 
of a faint white color, which was more intense on the next 
day, and in four days had a pronounced milky appearance. 
At the same time there developed club-shaped deposits, in- 
creasing peripherally, which on the fifth day reached a 
height of about 2 mm, became confluent, and thus pre- 
sented a progressively intense superficial growth. Through 
a further spreading out it assumed on the borders a wide 
fringe-like appearance. With regard to the manner of 
growth, the cultures behaved in exactly the same way, 
whether they had been established in nutrient gelatine in a 
test-tube set slanting, or in the nutrient gelatine which had 
been poured out into a watch glass (see figs. 2 and 3, plate 
xiv.). 

In each individual culture a microscopical examination 
was made, and after the development of the culture had 
succeeded, it was tested as to its purity by plate cultures. 
It should, however, not be kept secret that in a series of 
cases the development of a culture did not succeed. The 
surest were those made by inoculation with the pressed-out 
contents of the follicles. The pieces of excised follicle or 
the secretion in blood serum, etc., might be observed for 
weeks without the slightest change setting in. In only one 
case could an immediate pollution be substantiated, and 
that was one of inoculation with secretion. In this case 
an acne pustule on the lid was present at the time, and the 
contamination occurred by an admixture of staphylococcus 
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aureus. Cultures were established of Nos. 14, 44, 60, 61, 
95, 96, 97. 

In general the cultures presented a thick coating, growing 
superficially, of a white color, inclining at first to gray, later 
to a trace of yellow, and with a moist glistening surface and 
sharply limited borders. In removing it with the platinum 
needle it was found to be of a shiny and somewhat stringy 
nature. 

The cultures which developed most quickly were those 
made by inoculation of blood serum and agar-agar at the 
temperature of the body; after two or three days at longest 
a very distinct outgrowth could be noticed. In nutrient 
gelatine the culture developed more slowly, and likewise in 
egg albumen. On potato the growth was very feeble. On 
cutting off the air no more growth was to be noticed. 

Morphologically the cultures consist of diplococci. The 
double cocci, appearing as if two segments of a ball (see 


ww 
From a pure cultivation (fourth generation) derived from the contents of a 


trachoma granule. Enlargement: Zeiss’ objective »,, oil immersion, eye- 
piece No. 4. [Drawn by Dr. E. Bumm.] 


figure), resemble the gonococci, and evince an inclination 
towards grouping themselves in masses similar to sarcine. 
They are, however, much smaller than the gonococci. 
Specimens of cocci measured by means of a Zeiss objective 
(homogeneous immersion ;,), and of an eye-piece microme- 
ter, gave as average results the following measurements: 
Length from pole to pole = 0.6-0.8 w, width in the centre 
0.4-0.6 uw. The trachoma coccus is distinguishable from 
the gonococcus furthermore by the greater thinness of the 
line of separation, which in general only becomes distinctly 
visible under strong magnifying power (Zeiss ;4, homogene- 
ous immersion). At most only 7, of the width of the coccus 
can be reckoned as the thickness of the dividing cleft. 

It shares with other fission fungi the power of absorbing 
dye-stuffs, and displays a great affinity for the basic aniline 
colors. No auto-movement could be noticed. 





Micro-Organism of So-called Egyptian Ophthalmia. 479 


In general the coccus seemed larger in gelatine cultiva- 
tions than in those of blood-serum and agar-agar. 

The bacteria of typhoid fever for example behave in a 
similar manner, of which Gaffky’* mentions that the indi- 
vidual bacilli in blood serum and meat-infusion, in spite of 
energetic growth, possessed smaller dimensions than when 
developed on potato or nutrient gelatine. Also in regard 
to the gonococcus, it is alleged by Bumm’ that there is a 
fluctuation in the dimensions of the individual specimens. 

If, according to the preceding, we have succeeded in dis- 
covering a micro-organism characterized by its morphologi- 
cal behavior, and by its growth on suitable soil, it seemed 
necessary first of all to investigate and if possible to 
demonstrate its pathogenic nature. 

Inoculation of rabbits was next undertaken. No particu- 
lar result, however, could be expected in this case, as, from 
the numerous experiments made by others as well as by 
myself, the conjunctiva of rabbits seems to enjoy consider- 
able immunity against micro-organisms, as for example also 
against the gonococcus. 

On this account the inoculations of rabbits were under- 
taken in different ways. A pyogenic property cannot be 
ascribed to the trachoma-coccus ; as injections of pure cul- 
tures into the skin of the ear and back of rabbits passed 
away without result—that is to say, they produced no conse- 
quences and particularly no suppuration. Follicles as well 
as small particles of pure cultures on blood serum were in- 
troduced into the anterior chamber of rabbits’ eyes. The 
follicles were taken from Nos. 61 and 95, and were implant- 
ed in one eye of one rabbit and in both eyes of the other. 
The course was always thesame. At the end of twenty-four 
hours there was an increase of the implanted particles, 
through soaking and breaking up, while on it here and 
there was visible a small punctiform, yellowish, purulent 
discoloration. Inflammatory appearances on the part of 
the iris were absent throughout, and on the third day a 





! Mittheilungen aus dem Kaiserl. Gesundheitsamte 1884, Bd. II., page 389. 


*Bumm, E., Der Mikroorganismus der gonnorrhoischen Schleimhaut-Er- 
krankungen ‘‘ Gonococcus-Neisser.” Wiesbaden, J. F. Bergmann, 1885. 














480 





F. Michel. 


diminution of the follicle in the anterior chamber was 
distinctly noticeable. Thereafter the resorption made such 
progress that a week later nothing more of the implanted 
follicles could be perceived. The observations lasted for 
three months and a half. The inoculation of the rabbit- 
conjunctiva took place with blood serum or agar-agar pure 
culture, either by putting particles of the culture into the 
conjunctival sac, especially under the upper lid, and rubbing 
it over the surface, or else by superficially pricking the con- 
junctiva with a fine needle, and putting the culture into the 
wounded places. In both cases after the inoculation the 
palpebral fissure was closed with sutures. After twenty-four 
hours, and with both methods of inoculation, a slight hyper- 
zmia and swelling of the conjunctiva was perceptible, which, 
however, lasted only a short time (forty-eight hours), and 
disappeared entirely without producing any further reaction 
whatsoever ; especially was there an absence of any follicle- 
formation. The microscopical examination of the conjunc- 
tival secretion had for two days only shown the presence of 
scanty cocci of the appearance of those in the pure culture. 

In view of the negative results from the inoculations (the 
above-mentioned change in the conjunctiva can only be taken 
as a sequence of the mechanical injury), and accepting as fact 
the immunity of the animal conjunctiva, the proof as to the 
pathogenic properties of the diplococcus discovered can only 
be furnished by inoculation of the human conjunctiva. 

In consideration of the importance of determining the 
question, I regarded it as justifiable to make such inocula- 
tions in a certain case. In this case the right eye had been 
enucleated, and the left was, owing to meningeal atrophy of 
the optic nerve, almost entirely blind. Numerous fine super- 
ficial pricks were made in the conjunctival folds of the upper 
and lower lids of the right eye with a small needle which had 
been immersed in blood-serum culture, or particles of this 
culture were placed in the conjunctival sac with the platinum 
rod and rubbed on. Then a bandage was applied. 

After forty-eight hours an increased mucous secretion was 
observed, and also, at first towards the inner side, in vicinity 
of the caruncle, and outwards, in the outer half of the lower 
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conjunctival fold, a few small follicle-like elevations were 
noticed, which two days later were seen to have increased in 
size. 

In the further course of the case fresh elevations ap- 
peared in the neighborhood of the altered places, so as to 
give a complete clinical picture of the follicular disease of 
the conjunctival fold. The conjunctival secretion on the 
- fourth day after the inoculation was put in gelatine and 
agar-agar, and three days thereafter a typical culture devel- 
oped distinctively, which in its turn was subjected to a 
microscopical test examination. 

Ten days after the inoculation a follicle was excised, the 
contents pressed out, and the same inoculated in blood 
serum. The characteristic culture developed in the most 
beautiful way and was recognized by the microscope as 
a pure culture. The other diseased places in the conjunc- 
tiva were excised four weeks later, after a still greater num- 
ber of follicles had sprung up, and employed for micro- 
scopical sections. 

The last problem of the examination consisted in finding 
proof that the discovered diplococcus is met with in the 
diseased tissue of the conjunctiva. A series of sections 
from excised follicles taken from Nos. 14, 44, 60, 61, 95, 96, 
were prepared, as well as those from the pre-auricular glands 
extirpated from Nos. 95 and 96. In both cases the Gram 
staining method was employed. 

Regarding the report on the conjunctival section, I never 
observed cocci in the epithelial layer, but only in the tissue 
of the follicle itself. On account of their minuteness they 
are quite troublesome to find, and the more so as they are 
met with very sparsely. They are generally in the form of 
irregular, more roundish heaps, very seldom arranged in 
long narrow stripes; ten to twenty, sometimes still more, 
cocci form one such conglomeration. I have not been able 
to convince myself that the cocci lie in the cells, on the 
contrary they appear to be on them or placed in between 
them. The heaps are to be met with mostly in the centre 
of the follicles. In the tissue of the glands the cocci can 
likewise be recognized only very sparingly, and are massed 
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in heaps as in the conjunctiva. They are to be found 
partly in the connective tissue of the trabecule, partly 
in the follicles. 

It should be emphasized that in the excised follicles of 
the inoculated human conjunctiva the cocci clusters were 
particularly clearly visible. 

The preceding communication is, I should think, sufficient 
to satisfy the demand for proof of a pathogenic micro- 
organism in the so-called Egyptian ophthalmia. This proof 
being conceded, the objection can still be raised, that if 
in the endemic observed we really had to do with a micro- 
organism, and the latter should have produced the clinical 
picture of follicular disease of the conjunctiva, still the 
trachoma observed at other times, with the severe terminal 
conditions of cicatrization of the conjunctiva, may not be 
caused by the same. This objection can, I believe, in two 
ways be shown to be untenable, namely: first, by a case of 
cicatricial trachoma observed and examined by myself ; and 
secondly, by the observations and examinations which have 


been communicated by others, especially by Sattler, in 
regard to the micro-organism in trachoma. The case men- 
tioned was the following : 


Clara Schubert, twenty-seven years old, servant girl; noticed 
first, four years before, an inflammation of the left eye, which re- 
lapsed from time to time. For many weeks the right eye is also 
affected. The patient cannot state the origin of the disease. 

Status presens—On both sides: pannus ; cloudiness of upper 
half of the cornea. In centre of the left cornea is a small per- 
forating ulcer. The conjunctiva of the left lower lid is mod- 
erately swollen, hyperzmic, and interspersed, both in the fornix 
and on the tarsal conjunctiva, with moderately numerous light 
grayish-red follicles of the size of a small pin-head. 

The conjunctiva of the right lower lid is only affected in a very 
slight degree. The conjunctiva of both upper lids shows already 
a commencing cicatrization, which is more pronounced in the left 
than in the right eye. 

In the entire extent of the palpebral conjunctiva are found fine 
whitish lines of cicatrices, which enclose portions of soft, infil- 
trated tissue. 
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The secretion is moderate and muco-purulent, in the left some- 
what more than in the right. ‘The examination of the secretion for 
micro-organisms gave a negative result. Only occasionally short, 
thick bacilli could be found here and there. In the excised fol- 
licles, on the other hand, clusters of diplococci were found, and a 
pure culture also was obtained, which, in its manner of growth 
and appearance on the different nutrient soils, agreed perfectly 
. with the double cocci of the Aschaffenburg epidemic. 


In this there is afforded ground for the belief that the 
same micro-organism is the cause of the disease as well in the 
so-called follicular affections as in the cicatrizing trachoma. 

In how far the results of the examinations made by other 
observers, concerning the micro-organism in trachoma, 
coincide with my own, readily appears in a short account 
of them. I will mention beforehand that the examinations 
of the other observers have remained more or less frag- 
mentary. Thus, Koch had regard only to the morphological 
side, and Sattler had too hard a struggle with the difficulties 
of making cultivations on a solid nutrient soil, to succeed 
in seeing the cultures in full development, and observing 
their characteristic aspect. 

During his passage through Egypt, Koch * examined about 
fifty individuals suffering with Egyptian ophthalmia and 
found that two different pathological processes were in- 
cluded under the. name of this disease. The first, which 
was malignant in its course, he ascribes to a species of bac- 
teria, which resembles the micrococcus of gonorrheea, and is 
very possibly identical with it. In the other process, which 
is much less dangerous, may be regularly found very many 
small bacilli in the pus corpuscles. 

According to his first communication, Sattler ® examined 
the trachoma secretion in the different phases of the 
process, and found only one form of fissure fungus, a circular 
microcuccus, which, in its average size, was somewhat 
smaller than the micrococcus of blennorrhcea, and, in its 





' Bericht tiber die Thatigkeit der deutschen Cholera~-Commission in A2gypten 
und Suez. Wiener und Deutsche med. Wochenschr., 1883. 

? Sattler, Ueber die Natur des Trachoms und einiger anderer Bindehautkrank- 
heiten. Bericht der XIII. Versammlung der ophth, Gesellschaft im Jahre 1881, 
pag. 18. 
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development, which Sattler brought under observation by a 
series of cultures, it agreed in all essentials with the latter. 
With the contents of a granule, and under all needed pre- 
cautions, a culture was established by means of a meat-extract 
sugar-solution, or of a thin isinglass jelly. One could see 
how the single granules and bunches of granules, little 
by little, broke loose from the finely granulated mass and 
began their molecular movement. Isolated micrococci free 
in the secretion were not frequently seen ; more often they 
were found in pairs, between the single elements of which 
there was a greatly varying distance. The division of the 
oval full-grown micrococci seemed to ensue very quickly. 
As the principal experiment, Sattler points out the follow- 
ing: A single distinctly prominent granulation, in a case of 
trachoma, which has almost run its course, is excised, the 
contents of the granulation liberated under a series of pre- 
cautions, and placed in the conjunctival sac of a suitable 
individual. At the end of seven days the first distinct 
signs of the outbreak of the disease made their appearance. 
Sattler further remarks that an inoculation experiment 
with a culture already far advanced was quite successful, 
and that the incubation period lasted eight days. The ab- 
solute purity of the culture is, however, not asserted. 

Both in microscopic sections and in the carefully spread 
out contents of a trachoma granule, exactly the same micro- 
cocci were found as in the secretion, and in fact they adhered 
externally, often in large quantity, to the nuclei and frag- 
ments of nuclei: “ Besides those which were adherent to 
the nuclei, others were also found in the spaces between 
them, scattered single cocci, diplococci, and groups of three 
or four elements, as well as small aggregations of the above- 
named forms.” 

In his second communication’ Sattler considers blood 
serum as the most favorable soil, and seven or eight days 
after transferring a suitable secretion he noticed, at the 
place of one or the other of the inoculation punctures, faint, 





? Sattler, Weitere Untersuchungen tiber das Trachom nebst Bemerkungen 
tiber die Entstehung der Blennorrhoe und ihrer Therapie. Bericht der XIV. 
Versammlung der ophth, Gesellschaft im Jahre 1882, pag. 45. 
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pale-yellow little points shooting out, which were apparent 
even to the naked eye. A culture was also obtained from 
the granulations of a sago-like mass; though as to its ap- 
pearance he only reports that “eight to ten days after 
the transfer, at isolated points in the circumference of 
the implanted piece there appeared a very thin, pale, 
faint streak, at one place broader, at another less broad. 
From this streak further inoculations were made, and of 
the third generation of this culture a quantity was put into 
the conjunctival sac of a young girl and crushed. After 
an incubative period of five days there appeared the first 
blister-like granules of a trachoma, which ran a very 
mild, lingering course, and I can certainly say, absolutely 
without the knowledge of the patient infected.” “The 
first granulations, hardly as large as a poppy-seed, appeared 
in the vicinity of the outer angle in the conjunctival fold, 
towards the tarsus, showed next in the palpebral conjunctiva, 
and spread gradually though steadily towards the centre 
and the inner angle. The granulations in the neighbor- 
hood of the outer angle meanwhile increased somewhat in 
size; those on the tarsus remained round, whilst those on 
the fornix became more oval.” The conjunctiva between 
them seemed more injected than usual; there was no trace 
of increased secretion, neither was any subjective annoy- 
ance felt. 

It may be mentioned that da Gama Pinto’ declares that 
he did not succeed in demonstrating in mounted sections 
the trachoma micrococcus described by Sattler, although 
for this purpose perfectly typical and fresh trachoma cases 
were examined; but he states at the same time that he 
does not wish to deny the existence of the micrococcus. 

For the completion of the general description it is in- 
cumbent on me to give the result of my examinations 
regarding the occurrence of follicles in the normal conjunc- 
tiva, as well as of the nature and pathologico-anatomical 
behavior of the so-called trachoma follicles. Quite a con- 





* Da Gama Pinto, Ueber das Vorkommen von Karyokinese in der entztindeten 
Bindehaut des Menschen. Centralbl. f. prakt. Augenheilk., 1884, April-Mai, 
pag. 97- 
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siderable number of large excised pieces of conjunctiva, 
together with the follicles, was at my disposal, and the 
preparations were treated with the usual staining methods, 
especially with that of Flemming. 

I begin with the latest publication, viz., that of Stéhr.’ 
Stéhr inclines very much to the opinion that real follicles 
occur in the normal conjunctiva. He conjectures also that 
they occur much more plentifully than one thinks. “ They 
are so small, situated in spots so little accessible, and are 
perhaps so transparent that they withdraw from observation 
as well when made on the living as on the cadaver, in case 
we do not employ special methods.” 

As is known, Waldeyer, Sattler, and others, deny the oc- 
currence of lymph-follicles in the normal conjunctiva ; 
Baumgarten, on the other hand, calls them physiological 
formations. One must acknowledge with Baumgarten’ that 
the recognition of follicular formations within cytogenic 
organs is attended with great difficulty, which seems ex- 
actly to be the case in the conjunctiva. 

Thus, it is the more difficult to decide, whether or not 
follicles can occur in the conjunctiva in a normal state. I 
believe, though, that it must be in the affirmative. It may 
be that the follicles are on the very boundary of the physio- 
logical state, and a slight influence suffices, very probably, 
to encourage their formation, or better, to cause them to de- 
velop, so that as to proofs the macroscopic is perhaps surer 
than the microscopic. 

As an excellent method Stéhr points out that suggested 
by Schmidt, which is as follows: The eye, pressed forward 
through the palpebral fissure, is placed for a few hours in a 
one-per-cent. aqueous solution of muriatic acid ; the follicles 
then appear with great distinctness as white points and 
spots. In a normal conjunctiva thus treated the follicles 
were found in the fornix conjunctive arranged in curved 
lines ; in one case they were absent. 

It is with the greatest ease that the so-called trachoma 





1 Stohr, Ph., Ueber den Bau der Conjunctiva Palpebrarum. Sitzungsbericht 
der physikal.-med. Gesellschaft zu Wtrzburg vom 21. Februar, 1885. 

? Baumgarten, P. O., Einige Bemerkungen zur Histologie des Trachoms. v. 
Grife’s Arch. f. Ophthalm.,Bd, XXX., 1, pag. 277. 
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follicles are recognized as true follicles. Frequently it can 
be noticed in the microscopic sections that the contents have 
fallen out and only the envelope remains. If the contents 
have not fallen out, the follicle can be recognized in the 
section even macroscopically, by a light centre. Micro- 
scopically there is present in each individual follicle a per- 
fectly distinct envelope, and the follicle itself is intersected. 
by a delicate reticulum. In the immediate vicinity of the 
capsule as well as within the follicles, a great quantity of 
cell elements are present, whose character is different at 
different places. It should be mentioned in this connec. 
tion that Stéhr found the. normal tissue of the tunica pro- 
pria rich in cell elements in isolated places, especially in the 
so-called papillary body. These elements are, however, 
only in-small part lymphoid cells; the great majority consist 
of irregular cubic cells, distinguished by very well developed 
protoplasmic bodies. Concerning the cell elements of the 
conjunctiva in the trachomatous affection, there is found in 
the immediate surrounding of the wall of the follicle an un- 
commonly great increase of leucocytes, which frequently 
are strung together in succession. The wall itself is 
relatively poor in cell elements. A great quantity of 
leucocytes is also present within the follicles, although in 
numbers they are far behind the greatly augmented irregu- 
lar cubic cells, which almost exclusively occupy the centre, 
Here not infrequently giant cells also are found. The 
nuclei of the above-mentioned cells show quite plentifully 
thin- and thick-threaded coiled figures. Not infrequently at 
a greater depth smaller follicles are seen attached to the 
larger ones; they crowd against one another, and are always 
to be recognized by the fact that the before mentioned 
arrangement of the cell elements is so characteristically 
apparent. The follicle is furnished peripherally with blood- 
vessels, whose walls seem bordered with irregular cubical 
cells. 

Concerning the behavior of the epithelium, pictures of 
division of nuclei are noticed, but not very extensively; 
more frequently beaker cells are seen, and still oftener 
the light bodies with leucocytes observed by Stéhr in 
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the normal conjunctiva. Stéhr describes them in the fol- 
lowing way: “ Besides the beaker cells are found also larger, 
light, round bodies, which contain one or more nuclei, and 
strikingly resemble large cells rich in protoplasm the nu- 
clei of which are in state of multiplication. In the nicest 
cases there are whole heaps of six or more nuclei, each one 
‘of which is surrounded by a thin ring of protoplasm, and 
which form entire cell-nests in the midst of the epithelium.” 

Stéhr regarded the light bodies as cylindrical—z. ¢., beaker 
cells, into the substance of which leucocytes had immi- 
grated. The original cylindrical cell is of course very much 
changed in its shape by the colossal bulging out, still one 
succeeds not seldom in showing remnants which are pro- 
vided with a nucleus. 

As Gama Pinto (/. c.) claims: he had been able to demon- 
strate in the inflamed conjunctiva, and also in trachoma, 
quite a large number of pictures of division of nuclei in 
the epithelium, partly in the superficial cylindrical cell 
layer, but the greater portion in the deeper layer of flat 
round cells. In the tissue of the conjunctiva itself kinetic 
figures are extremely seldom perceived. 

The microscopical report in regard to the extirpated pre- 
auricular glands may be summarized in short as follows: 
considerable aggregations of leucocytes, sometimes sym- 
metrical, sonietimes more in patches, existed in the follicles 
of the gland. 

Taking the report altogether, the following summary 
comprises the chief points of the results of the exami- 
nations : 

(1) The trachoma coccus is found in the tissue of the 
conjunctival follicle. 

(2) Morphologically, the trachoma-coccus is a diplococcus 
of the shape of a double roll, and distinguished by its 
minuteness, and the slight development of the dividing line. 
It stains with all basic aniline colors, and possesses no indi- 
vidual movement, though, on the other hand, a rotary and 
oscillating movement can be demonstrated. 

(3) In puncture cultivations, the trachoma-coccus grows 
as a glistening, whitish turf, with at first a slight mixture 
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of gray, and spreads chiefly on the surface. The gelatine 
never becomes liquefied. Later, the cultures take on a 
light-yellowish color, and there is retraction of the surface 
in the test-tubes charged with gelatine. 

(4) In blood serum, it grows along the inoculation punc- 
tures in ribbon-shaped, white streaks, and spreads out in the 
form of little white clouds; the same in plate cultures. 

(5) On potato, the growth is very scant. 

(6) The increase of growth is in general the most rapid at 
a higher temperature. 

(7) Inoculation of particles of a pure culture by punctur- 
ing the human conjunctiva, produces typical trachoma. 

We must imagine that the micro-organism, either at a 
wounded spot of the epithelium, or perhaps even through 
the uninjured epithelium, penetrates directly into the cyto- 
genic tissue, and here produces a hyperplastic enlargement 
of the lymph-follicles, eventually leading to new formation 
of follicles. The best conception of the manner of opera- 
tion of the trachoma-coccus is gained by comparing it with 
the behavior of the conjunctiva when infected with the 
Neisser gono-coccus, which morphologically bears such 
uncommon resemblance to the trachoma-coccus. 

In the gonorrheceal affection, there is a high grade of 
swelling and profuse secretion; in the trachomatous, as a 
rule, an entirely latent course, secretion either absent or 
very slight. In the one, a high degree of diffuse swelling 
and redness of the conjunctiva; in the other, the appearance 
of small and large nodule-like elevations of lymph-follicles. 
The participation of the latter is also particularly illustrated 
by the adjacent lymph-glands, especially the pre-auricular, 
becoming affected. 

It cannot be denied that the changes set up by the tra- 
choma-coccus present a certain resemblance to those which 
are produced by the tubercle bacillus. The resemblance is 
still greater, if we consider the late stages of severe cases, 
namely, the extension of the more diffusely developed 
granulation tissue, the formation of ulcers and cicatrices. 

The follicles can also disappear again—that is, remain no 
longer visible. 
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From this communication it also becomes evident, as 
already mentioned above, that the former distinction be- 
tween conjunctivitis follicularis and trachoma has fallen to 
the ground, and in this I find myself in agreement with 
Rahlmann.’ The intensity of the affection can indeed be 
an uncommonly fluctuating one, and the cause of this may 
be exclusively ascribed to the possibility of a frequent 
reinfection, in favorable conditions for holding and breed- 
ing the micro-organisms, owing to external circumstances. 
I must, in this connection, particularly call to mind that 
the protection-glasses, shades, etc., ordered by many oculists 
‘become, through retained secretion, new sources of infec- 
tion, which fact I have also emphasized in my text-book 
{page 241). 

In conclusion, a few words more in regard to the treat- 
ment which must be conducted from a hygienic and prophy- 
lactic point of view. The patients must be instructed 
that in the so-called Egyptian ophthalmia we have to deal 
with infectious disease ; at the outbreak of such an endemic 
in closed compartments, not only must there be a separation 
of the healthy from the diseased ones, but a copious disin- 
fection of the rooms in use, the linen, etc., must be under- 
taken ; in short, every thing possible should be done to pre- 
vent the spread of the disease, and to destroy the germs of 
the infection. Locally, a disinfection of the conjunctival 
sac should be made many times a day. In the endemic 
above described, this was done with a sublimate solution 
{1 to 5,000); and at the same time massage of the lids was 
performed once a day, in the less severe cases once in two 
days, after application of a salve composed of yellow 
mercurial precipitate, 0.05 in vaseline 10.0.° In those cases 
in which the secretion was purulent and proportionately 
copious, and the conjunctiva seemed spongy, nitrate of sil- 
ver was employed in solution (0.1 to 10), or in combination 
with vaseline. The results of this treatment were very 
satisfactory. The follicles disappeared, no corneal affection 
set in, etc. When, from longer duration of the affection, 





2 Rahlmann, E., Ueber Trachom. Volkmann’s Sammlung klinischer Vor- 
trige, No. 263, 1885. 
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there was exuberance of papille, the sulphate of copper 
was employed. If the method of treatment by medicaments 
do not accomplish the aim, I would resort to operative 
measures, and undertake incisions of the conjunctiva with 
squeezing out of the contents of the follicles. 

For excision of the folds of mucous membrane I am not 
enthusiastic (still less so, indeed, for the employment of 
jequirity). I would sooner prefer the thermo-cautery and 
the sharp curette, the latter especially in high degrees of 
papillary proliferation. 

In general, the principle which alone leads to success, and 
is not seldom neglected in ophthalmic therapeutics, obtains 
here also—that is, to avoid routine and treat the in- 
dividual. 


Explanation of the Figures on Piate XIV. 


Fic. 1.—Puncture culture on meat-infusion peptone-gelatine. 
Age of the culture = 30 days. 

Fic. 2.—Culture on the same nutrient soil, with slanting sur- 
face. Age of the culture = 10 days. 

Fic. 3.—Culture on the same nutrient soil in a watch-glass. 
Age of the culture = 4 days. 





ON THE USE OF COCAINE AND PASSIVE MOTION 
IN OBSTINATE CASES OF PARALYSIS OF 
THE OCULAR MUSCLES. 


By Dr. JAMES A. SPALDING, PorTLAND, MAINE. 


EHENDER’S Kiinische Monatsblaetter, for Novem- 
i ber, 1877, p. 373, contains an instructive note on the 
orthopedic treatment of paralyses of the ocular muscles, 
from the pen of Prof. J. Michel. But as the original may 
not be at the command of all the readers of this journal, 
I will venture upon a brief abstract of the article in ques- 
tion. 

Michel begins by saying, that although we are well 
versed in the details of the diagnosis of these paralyses, 
yet our treatment is quite defective. He uses the constant 
current with one electrode on the globe, over the insertion 
of the affected muscle, the other on the neck, and obtains 
average results; treatment often extends over months, 
whilst antagonistic contraction is by no means infrequent. 
For this reason, he proposes a new method based on the 
principle of PASSIVE MOTION. 

The paralyzed muscle is to be grasped with forceps 
near the conjunctiva, and the eyeball then moved in the 
line of that muscle as far as possible beyond the extreme 
of contraction, and then back to the extreme of elongation. 
This motion should be continued for two minutes at each 
session. The pain is slight, and the irritative condition of 
the conjunctiva is rapidly relieved by cold compresses. The 
sessions should be daily. The advantages are: elimination 
of the action of antagonistic muscle, and diminution in 
length of treatment. 
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One or two favorable results are briefly cited. 

Happening to have one or two cases of this nature at the 
time when Michel’s article appeared, and being discouraged 
at their slow progress, I naturally tried the method sug- 
gested, but the patients objected greatly to the pain, and 
after one or two attempts I abandoned it entirely. 

In the intervening years, I followed the routine treat- 
ment of electricity, tonics, strychnine injections, massage, 
and soon. My results averaged fairly well, and I shall un- 
doubtedly cling to the beaten track during the rest of my 
practice, provided the cases slowly improve. And here, 
I would venture to state that the faradic current has given 
me as excellent results as the constant current, although I 
am well aware that most of my colleagues highly praise the 
efficacy of the latter in preference to that of the former. 


In March of this year, however, I met with an obstinate case of 
paralysis of the third pair, which resisted every conceivable treat- 
ment for weeks and months. Potassium iodide, strychnina, both 
kinds of electricity, iron, blisters, and, finally, mercurial inunction, 
were tried in vain ; the sum total was simply removal of the 
ptosis. 

There were no traces of syphilis, yet equally the same could be 
said of rheumatism. The attack was sudden, and in an old man, 
who remembered a similar attack years before, but whether on 
the right or left side he could not tell. 

Finally, Michel’s suggestion flashed across my mind, and simul- 
taneously the use of cocaine to prevent the pain, of which the 
patients of years gone by had complained. A few drops of a four- 
per-cent. solution were instilled into the eye, and at one session 
the three recti muscles were passively exercised by seizing the 
conjunctiva directly over their insertion, and then forcibly 
moving the globe in the lines of the muscles. No pain was per- 
ceived, the patient received no bandage, and there was no sub- 
sequent extravasation of blood to interfere with the daily session 
on the following days, until at the end of one week the globe had 
regained extensive motion. The sessions were then reduced to 
semi-weekly, for another week, and one more session at the end 
of the following week terminated the treatment. Diplopia en- 
tirely disappeared and the patient was restored to a healthy con- 
dition of mind and body. 
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I would additionally state that, from the time of beginning 
passive motion of the muscles under the exhibition of cocaine, a// 
other treatment was entirely abandoned, so that there can be no 
reasonable doubt that this method was the cause of the cure. 


One other cure of nearly a similar nature has since fallen 
to my lot, under the same method, and although these two 
cases are not enough to base a theory upon, yet I shall 
continue in the future to attempt to add to the list, and in 
the meanwhile to recommend the method to those ophthal- 
mic surgeons, who are wearied with the former occasionally 
unsatisfactory results, from following the routine treatment 
laid down in the text-books. 


MISCELLANEOUS NOTES. 


A prize, founded by an anonymus, has been awarded by the 
Belgian Academy of Medicine to Dr, G. F. Stevens for the 
following thesis: “‘ Elucider par des faits cliniques, et au 
besoin par des expériences, la pathologie et la thérapeu- 
tique des maladies des centres nerveux et principalement 
de l’épilepsie.” 

The theme of the memoir was the condition which Dr. Stevens 
has called “ Oculo-Neural Irritation,” and the central thought is 
included in the following proposition : 

“ Difficulties attending the functions of adjusting the eyes in the 
act of vision, or irritations arising from the nerves involved in 
these processes are among the most prolific sources of nervous 
disturbances and more frequently than other conditions constitute 
a neuropathic tendency.” 


The report on the progress of ophthalmology for the first half 
of the year 1886, will appear in our next number. 


Errata.—P. 49, line 12 from above, read K/emperer instead of 


Klempener. P. 49, line 2 from below, read Chir. instead of 
Med. 
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JULER (Hewry E.). Ophthalmic Science and Practice. Cloth, 


KNAPP. Cocaine: Its Use in Ophthalmic and General pees 
Cloth 


LANDOLT (E.). Examination of the Eyes ; ‘ 2 


The Refraction and Accommodation of the 
Eye. Octavo. Cloth 


LAWSON (G.). Diseases and Injuries of the Eye a 4 4 
LORING (EpwarpG.). Text-Book of Ophthalmoscopy. Part L 
Cloth . 5 


MAUTHNER (Lupwio). The Sympathetic Diseases of the 
Eye. Translated from the German by WaRREN WessTER, M.D., 
and JAMES A. SPALDING, M.D. 12mo 


MITTENDORF (W. F.). Diseases of the Eye and Ear. Cloth, 
NETTLESHIP (Epwarp). Diseases of the Eye. Cloth 
POLITZER. Onthe Ear. Cloth 

PRITCHARD (Ursan). Diseases of the Ear. 


ROOSA & ELY. Ophthalmic and Otic Memoranda. One 
volume, 16mo 


ROOSA (D. B. St. Joun). Diseases of the Ear. "Cloth, $s. 50; sheep, 
SCHWEIGGER (Pror. C.). Handbook of Ophthalmology. Cloth, 
STELLWAG. Onthe Eye. Cloth, $5.00; sheep : 
SWANZY (Henry R.). Diseases of the Eye. Cloth 
TURNBULL (L.). Onthe Ear . , : 
WALTON. OntheEye . ‘ : , , 
WELLS (J. Soetzerc). On the Eye. Cloth, $5.00 ; sheep 
Impaired Vision ; : 
WILLIAMS (H. W.). On the Eye 
WOAKES (Epwarp). Post-Nasal Catarrh and Diseases of the 
Nose Causing Deafness. ; ; ; ’ ; — 
WOLFE. Diseases of the Eyes ; ‘ , ¥ 
' WOOD. ‘Ophthalmic Test-Types and Color-Blindness , _ 


Any of the above works, or of other current medical publications, will 
furnished, prepaid, on receipt of price, by 


G. P. PUTNAM’S SONS, 27 & 29 WEST 23D ST., NEW YORK. 
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ESTABLISHED IN 1826 


Surgical 
Instrument 
Makers 


107 Park Row, New York. 
Branch Store: STOHLMANN, PFARRE & CO., 107- East. 28th Street, 
NEW YORK. 








STATIONERY 


To Oculists: 


We offer especially favorable | 
terms to Oculists upon Spectacles | 
| 
| 
| 





: AND ENGRAVING 


and Eye-Glasses ordered for pa- 
tients. 





Messrs. G. P. PUTNAM’S SONS would 






their extensive facilities for executing, in the 





Ophthalmoseopes, 








most approved style, 
; LETTER HEADS, BILL HEADS, 
Trial Sets, Test Cards, | AND 
Perimeters, PROFESSIONAL CARDS. 


1 d esti furnished li- 
APPARATUS FOR COLOR SENSE | Samples and estimates furnished on. appli 


MEASUREMENT. | cation, 
James W. Queen & Co. | Sendfor | G. P. PUTNAM’S SONS, 
024 Chestnut Street, a | 
Philadelphia. Dae 27 AND 29 WEst 23D St., New York. 








THE CHICAGO OPHTHALMIC COLLEGE. 


A SCHOOL OF 


Ophthalmology, Otology, and Laryngology for Graduatesin Medicine. . 


A course of four weeks enables each physician in attendance to witness all the operations on the eye, ear, 
nose, and throat, and see all the most common diseases peculiar to these organs. 

Thorough personal drill given in the use of the Ophthalmoscope and other instruments of diagnosis and 
treatment in the correction of refractive errors, etc. : 


FACULTY. 


Joun E. Harrer, A.M., M.D., President; Prof. of {| Gzorce F. Hawtey, M.D., Prof. of Laryngology and 
Ophthalmology and Clinical Diseases of the Eye. | Rhinology. 

Isipor Giuck, Secretary ; Prof. of Optics and Oph- | Oscar A. Kinc, M.D., Prof. of Diseases of the Nervous 
thalmic Technics. } System. . 

J. Brown Lorine, M.D., M.R.C.S. Eng., Prof. of | C. A. Ketsey, M. D., Prof. of Histology and Patho- 
Diseases of the Ear and Clinical Otology. logical Anatomy. 


A large Hospital and Dispensary Clinic in the College-Building. Send for announcement. 


ISIDOR GLUCK, Secretary, 
103 State Street, Chicago, Ill. 


GEORGE TIEMANN & CO,» 


respectfully call the attention of Physicians to : 
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<EHIVES OF OPHPHALMOLOGY, 


HED IN ENGLISH AND GERMAN: IN NEW. YPRK AND WIESBADEN, 
A BY ates cook 
Dr. at KNAPP in New York 
AND 
Dr: C.- SCHWEIGGER in Berlin. 


The Archivesiof Ophthalmology will be published four times 
a-year,and each yearly volume will contain’about 500 octavo 
pages, handsomely printed»and extensively illustrated with 
wood-cuts and lithographs. 

The ‘subscription, per year, will be $5.00 and the price, 
“per” number, $1-5o. 


THE ARCHIVES OF OTOLOGY 


"will be issued four times a year, and each yearly volume will 
-eontain from 300 to 350 large octavo pages, handsomely 
printed and illustrated, 

The subscriptionyper year, will be $3.00, and the price, per 
number, $1.00. 





These journals will-continue to publish origin...papers of 
~~ standard value, comprehensive articles on subjects still under 
_~ discussion,;"and original systematic reports on the progress 
of Ophthalmology and .Otology, thus. keeping: their. readers 
informed of every thing that is interesting to know, scientific- 
ally of importance, and, above all, practically useful. 

_ . Communications relating to Ophthalmology should be_ad- 
» dressed to Dr. H. Knapp, 25 West 24th Street, and those 
~ relating to Otology either to. Dr. H. Knapp, Dr; Roosa, 20 
PL East goth Street, New York,.N. Y., or to Dr..C, J, Kipp, 534 
| Broad Street, Newark, N.-J.; those relating to. the business 
“ofthe journals to the publishers, 


G. P. PUTNAM’S SONS, Publishers and Booksellers, 


~ London : New York : 
King William Street, Strand. 27 and 29 West 23d Street. 














